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AUTOMOBILES AND BIKES 

IB Imports and Motors ports 
30 Tha PM Barag a 
24 Petrol i Listening Post 
B7 How to avoid tho accident you'd nava r 
forget 

BO AJI about batteries 
102 What you should know before you 
move up to a big bike 
105 Sa turd ay Mech a nic: Trackin g down 
angina misfire 

BOATING, OUTDOORS 

90 Year of the class performers 

91 PM drives a sport boat on stilts 
98 NSW push power— big and small 
98 Me* gear lor your beat 

PHOTOGRAPHY 

62 Silent film editors that conve rt to 
sound 

64 The shrinking of the zoom 
6 8 How to tell when you reed a better 

camera 

101 'Machine gun' fight kits that freeze 
and fracture action 

HOME AND YARD 

8 3 Back-yard fish farming for food a nd 
fun. 

114 Bmld this unu-uf-arkind home bar 
11® Parquet floors: Carerul. preparation is 
the key to a good-looking job 
120 Three ways to use a o ne- car g arage 
And still get the car in 

SHOP AND CRAFTS 

34 Tee g ame 
46 H in Is fro m readers 

109 tow-cost cutoff saw you can make 

110 23 woodworking lips 
117 Two for your shop 

ELECTRONICS, RADIO, TV 

76 New satellites make, fiatfi ! is tun- 

ing more fun 
SO All about batteries 

AVIATION 

72 10 handsome homebmits yo u can 

make and fly 

74 VariEze: A plane that lives up to its 

name 

SCIENCE AND ENGINEERING 

36 Instant port lor oil tankers 

84 Strange wars S-rfi being (Ought by Ouf 
Gulliver force 

WORTH WRITING FOR 

Looking lor more ideas and information? 

See page 192. 

ON THE COVER 

PM's Bill McKeown (he should have such bi- 
ceps) goes (lying over the water in a hot new 
hydrofoil and — shades ol Flash Gordon] — 
cartoon 1st Dick Giordano renders the event 
in shamelessly macho fashion. 
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To avoid the accident you'd never target, you've got to react faster and in 
a different way than ever before when driving into danger. Page 67. 



Special section of T2 pages devoted to BOATS and equipment tor this 
spring. PM's boating editor picks the top new models. Page 90. 



What you should know before you buy a big bike gives all the information 
you need to move up to a large, powerful, comfortable motorcycle, Page 102, 



Build this one-of-a-kind home bar — a detailed workshop project that has 
been designed exclusively for PM readers. Page T 1-4. j 



Need a spare room lor hobby or shop? Your garage will do if you know the " 
three ways to use a one-car garage and still get your car in. Page 120. 



TO handsome homeb/u ills you can fly is a l ook at the la test, smartest d e- 1 
signs for amateur plane-builders. Page 72. 
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Tune Up Kit 

A Matched Set 



g AC Sant flM|i 
I OHtt M taaUIE St' 



The new AC-Delco Tune-Up Kit. 
A matched set to end mix-ups. 



There's nothing worse than 
starting a tune-up on a 
Saturday morning — only 
to discover that you've picked 
up the wrong parts. 

To help end Saturday 
morning foul-ups, power- 
packed AC Fire-Ring Spark 
Plugs and Delco-Remy Igni- 



tion Parts are now packaged 
together in new AC-Delco 
TUne-Up Kits, 

AC-Delco's power team 
of the right AC Fire -Ring 
Spark Plugs and Delco-Remy 
Points and Condenser for 
your car can work together to 
help improve your cars 



Go 

with the names 
you know. 



performance and make more 
efficient use of the gasoline 
you buy, 

t Get your next Saturday 

morning tune-up off to a 

good start. Go with 
" r t he na mes you know, 

AL AC-Delco. 





AC-DELCO DIVISION OF GENERAL MOTORS CORPORATION 
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New 16-page book on 
"Window & Door IDEAS”for 
traditional and 



FREE 

guide to differem win- 
dow typ£$, and how each 
works.. Distinctive exam- 
ples of comp alible architec- 
tural and window styles. A 
section on wtiat to consider in 
window placemen!. And the full 
story on, Pella Produces. How they 
can eliminate screen and storm 
chores. How you can reduce 
maintenance and fuel costs. And 
a number of ether ihinga you 
might tike to look into. It's fully- 
illustratod. In color, and yours tree. 



I *0urij likq to - n :i rv 
more adq-Lt. □ double- Hen^ 
Windows, □ Cissmerrt Wlnfcwi, 
n Aw filing ’ftndC-A-, □ SI Id-n^ G :jis DoarL, 
□ Wood Folding p&oii [I 1 phn 1u Pulio, 

□ I plan To re model 



VorriF. 



A dorsal 



Telephone _ 

Moil To. hatha Window* £ Door*. Dept. Clitic. 
1QD Main Si., Ptillo. Iowa £0219 



Garden grades — Use lower*coat grades 
of California’s luxury lumber — the practical 
way to add beauty, value, living space to your home 

Send for 12 -page | — — — — 

full-color “idea” i 
booklets on garden I 
redwood projects. I 

I 



California fledweed Association 
$17 Montgomery $Ireet 
Sar' FmneiEca, C A 9-1 1 1 1 

I encloses for 

the Redwood booklets 
I have checked 
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A collection of anitque Gwfiadfeer Gu^rdtman 
fjTOSS nod pewter Insignia 



Traditionally smooth. Untraditionally priced 

You can buy a more expensive Canadian, but not a smoother one. 

Windsor. A rare breed of Canadian. 



CAMtNtft ««iW - A BLEW . » PBIWt - UPWtE D Wt KAlKWAt WMU L PVQOUCIS, fflt . NEW UCHtH 





QUESTIONS ANSWERED BY W. CLYDE LAMMEY 



HOMEOWNERS’ CLINIC 



Two tricks for concealing nails 

In repairing nn old piece / need to 
conceal several nail heads on. a flat 
surface ♦ / rfn-n/f itfanf fo nsf or 

filler as it tvilt show after finishing. 
The piece is an heirloom and I must 
do the best by it. How do I bring off 
this trick? — Earl Dalton, Boston, 
Mass, 

Two fairly effective methods are 
detailed below. In one, you drive a 
nail in a counterbore, the large di- 
ameter of which is % in. This pre- 
vents splitting of the old stock, Then 
drive a wood button plug into 
the large diameter over a drop or two 
of glue. In placing the plug, make 
sure the grain of the latter matches 
and is aligned with that of the sur- 
face. Sarnl the plug flush. 

Jn the second method, used by old- 
time cabinetmakers, you lift a chip 
with a gouge, drive the nail, neat it, 
and then glue the chip back in place. 
Sand the new surface flush. 




grain 



SCREW-HOLE 
BUTTON (PLUG) 



COUNTER SOI" " 



GRAIN 



NAIL 




CHIP LIFTED, GLUED DOWN 
AFTER SETTING NAIL 



Brick paint stains 

Shutters and trim pii my brick home 
have sometimes been painted with a 
chalking paint. Chalking has washed 
onto brick walls below ratttf appears 
impossible to remove with paint re- 
movers, dmners or solvents. Tee 
been told sandblasting is the only 
sure method of removal, in there any 
other, less expensive, way? — H. Bron- 
son Smith, Columbia , S.C» 

Sandblasting is the only sure 
method of removing paint stains 
from brickwork; the cause must he 



removed by recoating the woodwork 
with a gloss outdoor paint* However, 
hard brushing with an extra strong 
solution of trisodium phosphate will 
often bring about a partial removal 
of the stains, making them less un- 
sightly, Use two handfuls of the 
chemical to a gallon of water and 
apply with a stiff-bristle scrubbing 
brush, Wear rubber gloves and pro- 
tect your eyes from spatters. 

Garage-door weatherstrip 

To keep out driven snow and rain 1 
need to install n robber weatherstrip 
along the tower edge of a metal ga- 
rage door * How do 1 attach the strip 
to the metal ? — Thaddeus S. Korno tv- 
ski, Sterling Heights, Mich. 

I assume the door is of the roll-up 
type. On all such doors I know of the 
bottom edge is Hat, so that the rubber 
seal or strip can be attached with 
screws spaced every 6 or B in. along 
the length. On a metal door you use 
sheet-metal screws of the self-tap- 
ping type, drilling tap-si ae holes and 
driving the screws through the rub- 
ber seal As you attach the seal or 
strip, keep it stretched fairly tight 
as you go; otherwise it may tend to 
sag nr buckle between the screws. 

Shifting tiny screw 

/ need to shift a tiny screw holding 
a hinge a tittle over half the diameter 
of the hole. How can l do thief — 
John Little, Sacramento. Calif. 





You say “tiny" so 1 must assume 
the screw r is a No. 1 or 0 size, and 
that your purpose is to tilt the hinge 
slightly. It's tricky, but usually can 
be done successfully as detailed, us- 
ing a piece cut from a skewer (round 
toothpick) as a hole filler. 

Cut a section of toothpick that will 
fit tightly in the existing hole, coat 
it with glue, Up in place in the hole 
and file the projecting end flush. Wait 
until the glue dries, then locate the 
new T hole with a punch mark made 
with an aw] and drill to the required 
depth. 

Faucet washers wear out 

/ have to replace washers in faucets 
every six months or so. The seats 
seem in good condition , yet the old 
washers have rather deep grooves 
when examined closely. What* 9 
wrong f — Frank J. Hall, Bergen field , 
N.J. 

You may need to resurface the 
washer seats with a tool made for 
this purpose. Usually such a reseat- 
ing tool is available from a local 
rental service for a nominal charge. 
Re sure washers are the right size. 

Crumbling mortar 

/ recently bought, an alder home 
with field at one foundation walls. 
Mortar in the walls seems to be crum- 
bling at the surface, inside and out- 
side. How can l prevent this? — E.A. 
Gauthier, Manchester, N,H* 
Repointing is the only permanent 
remedy but you can slow this dete- 
rioration for some time by using a 
deal" masonry sealer, Brush off all 
loose material with a stiff -bristle 
brush, Then coat the mortared joints 
with the sealer, following instruc- 
tions for application. You should 
understand that this, is only a stop- 
gap procedure that will extend the 
life of the mortar for a year or more 
at a reasonable cost in time and cash 
outlay, * * + 



Do you here & homo maintenance or repair 
problem? Send it to Homeowners Clinic, Pop- 
War Mechanics. 224 Wosl 5Fm St ., New York. 

N,Y. lQOt$. Letters cannot be ensnared indo 
vidonitv, bvi problems of wide interest will be 
discussed in this column. For mote heme re* 
pair and hmfp, (jnt PM r t Home 

Ga/e Qu/da. S4.49 postpaid. Send orders to PM, 
Etapf. HCO, Box 1014, No iv York. N.Y r 10019 . 
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Warning; The Surgeon Genera! Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 



*1973 R J. n*)fiwld:» TofanGi 



Winston Super King gives me more 
of what counts: taste. A lot of extra-long cigarettes 
give you more length, but less taste. 

Real taste is what smoking’s all about. lor me, 
Winston Super King is for real. 



19 mg, Tar" 1.3 mg, nrcdtine by. 
p«f cigarette. FTC Fteporl 





AMERICA NEEDS ONE MILLION MORE 
SKILLED MEN DYI9S5. 



THE FUTURE BELONGS 
TO THE FEW OF US 

STILL WILLING TO GUT 

OUR HANDS DIRTY. 



If you like Eo work with you* hands, 
yomVe got two Advantage over people 
who work at a desk. 

First, you're likely to cud the day with 
i smile on your face rather than a knot in 
your stomach, Because you can see the re- 
sults of your work right in front of you- 
Real, Satisfying, It h S good to be able to Say, 
"1 bail t iliac,,. I fixed that.., I made that hap- 
pen” And to walk away from the job with 
no doubts about it or youndf. 

Second, when you consider bow tech- 
nologically complex our life has become, 
with cars, appliances, and factories full of 
machinery — all in tleed 
of maintenance —you 
realize that America 
cannot do without her 
skilled craftsmen, repair- 
men, and mechanics, And 
it's Satisfying to know 
you’re needed and ap- 
preciated. 

Why do we tell you 
this? We're ICS, Inter- 
national Correspondence 
Schools. And while we 
can’t guarantor you a job 
—no school can do that — 
we can give you the filt- 
rate training you need, 
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ing fields where ICS concentrates its training. 

As an ICS student, you study at home, 
on your own schedule. You waste no rime 
traveling to and from class. And you never 
have to miss a paycheck. 

But you're never alone. Skilled instruc- 
tors are always ready to help you, 

If you ever ha ve doubts or problems or 
just want to talk Co an instructor, you can 
call ICS from anywhere in the continental 
United States or Canada using our special 
toll-free Dial-a-Question® service. 

Since 1A90, mil Lions of mvn and women 
around the world have turned to ICS lor 
career training. 

More than 70 of 
America's largest 100 
corporations (includ- 
ing Gulf Oil, Bethlehem 
Steel, Westuighouse and 
3M) use ICS training for 
iIkit own employees. 

No one can promise 
success, but if you want 
more— more money, 
more security, more day- 
to-day satisfaction and 
more future— our free 
Career Booklet and free 
Demonstration Lesson 
can help you get started 
tnthc right direction. Just 
check the box next to tile 



field chat interests you most and mail the 
postpaid card today. There's no obligation. 

A lot of Americans these days are aller- 
gic to dirt under their fingernails. 

That means more opportunity for 
those of us who aren't, Remember, it's your 
life. You might as well make the most of it. 

C W& Intfii, Inc C. 

CHECK AGLOW FOR A FRflE 
CAKE Eft BOOKLET A DEMrfJ LESSON, 
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LETTERS 

TO THE EDITOR 



Lei 'em disappear! 

The article, Mote to Stay AH re on a 
Motorized Bicycle (page SB, Dec. 
'75 > T had one item commendable for 
its accuracy* It is the caption on page 
58 which mentions “two-stroke" en- 
gine, It is usually anti wrongly called 
“two-cycle/' Your accuracy is a[J- 
practatecl 

What is not appreciated Is edi- 
torializing instead of facts, partic- 
ularly your bias to force bike riders 
to use helmets! Let those that don't 
use them get killed young enough to 
eliminate their frenetic strain. 

R.W. LONG 
MOORE HAVEN, FLA. 

Repair tips confuse 

1'owr Fuel-Injection System.' Hoir It 
Works and How to Keep Yu nr Fuel- 
Injection System Wo rkiny Smoothly 
{pages 97 and 100, Nov. '75 i offer 
car owners an opportunity to become 
familiar with the newer fuel delivery 
systems. Unfortunately, trying to 
cover four different types in an all- 
inclusive article is confusing and has 
led to some misinterpretations. For 
example: 

1. Pinching the hose on the pres- 
sure sensor ts not a meaningful test, 
since it does not cause a vacuum 
change fair does not flow through 
the sensor j. It is best to remove the 
hose which vents the sensor to at- 
mospheric pressure (no vacuum). 

2, The injector resistance test in- 
dicated will lint identify a fault since 
most general-use ohm meters are not 
sensitive enough to differentiate be- 
tween 2,4 ohms i nor mall and aero 
ohms (short i, 

ft. Disconnecting the engine tem- 
perature sensor will not always give 
the result indicated. On most cars, 
the engine will not run when this 
sensor is open-circuited. Most im- 
portantly, none of these tests iden- 
tify the most likely cause of failure. 
Effective diagnosis of an EPI system 
requires specialized test equipment, 

4. A water- filled, or clogged, fuel 
filter is indeed a major problem but 
obvious symptoms like high-speed 
sputtering will be evident long before 
it nffects starting, ft goes without 
saying that heating the fuel falter 
and open-air-spray testing of injec- 
tors is a hazardous procedure at best, 
DONALD F. HAZELMAN 
JANRO INSTRUMENT CO, 
EL MONTE, CAL, 
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The articles trrre designed to yit'e 
weekend mechanics an introduction 
to fuel injection, not a complete 
course. All procedures tee described 
are technically sound and recommen- 
ded by expert * f f for example, Cadil- 
lac^ technical sendee department 
and V If’ of America service fro ini tty 
department). 

A 'colonist charmer" 

Hero is a picture of a dry sink my 
son just made for me using your 
plans (A Little Colonial Charmer 
You Can Build for page 38, Feb, 
'72 L He buitt it in his own shop 
from some used pine boards his uncle 
supplied* Needless to say, I am very 




proud of the cabinet and of my son, 
who is 14 years old. 

MRS, JAMES FARMITER 
NORTON HILL, NY- 

How lo count aircraft 

Enjoyed your story on the F-ifi 
i F- 16: The Fiy liter E rer ijb ody 

IFonfs, page 72. Nov. ’751. However, 
you were way nif base with the state- 
ment that if 3000 to 4 000 F-16s are 
built, it would be “possibly the great- 
est number of any one aircraft type 
ever manufactured/' 

Look at some of the World War 11 
production runs and you'll see what 
I mean: 12,731 Boeing B-17s and 
10,123 C-47s were built, plus 803 
DC -3s, From 11>40 until 1053, 12,751 
V ought Corsairs were made. 

Even some civilian types have been 
made in total numbers two to three 
times your possible F-lfi production. 
Cessna has made more than 15,000 of 
their 172 Sky ha wk model. As far 
back as 1966, they made ami sold 



ftOOO of their Model 150 in a year. 

ROBERT W. STAILEY 
DUBLIN. OHIO 

Yen, the statement jcus mixiendiny. 
The in tent teas to imply that even 
more than ±000 may be built* 

Airplane buffs hare a field day 
when it comes to identifying carious 
model a hi those hiy rims. 

Many wary lanes tee re so modified 
d tinny extents* re production-line 
change# that the later models bore 
little resemblance to their predeces- 
sors. About 13 $00 F-±0s ire re built, 
far instance, but the P-tfiE mas in 
many ways a nrrr plane compared ts* 
the original P- 40 , 

Fantastic ceramics 

Richard DempewollfV article on 
ceramics (Cflrnmes; Fantastic S' etc 
Materials That Will Chonyc Your 
Life, page 52, Dec. "75 1 is indeed 
very exciting. 

The great possibilities in the 
ceramic field point out a new and 
exciting field for young people. The 
article Ei Iso made a tremendous con- 
tribution to those of us over 40, 
Millions of Americans earn their liv- 
ing either directly or indirectly from 
products and services that are depen- 
dent on those very metals that are 
so swiftly disappearing, 

You've given us time to rethink 
our situation — to plan ahead and to 
find out about the unlimited im&ai- 
b ili ties of ceramics, Many thanks, 

W, FRANK DUNN 
DALLAS, TEX. 

Doesn't make sense 

I usually find your articles informa- 
tive and useful, but Mow To Stretch 
Your Gasoline Dollar: Reiune for 
Regular <" page 64, Dec. H 75i is an 
exception. 

Assuming a motorist buys 1000 
gallons of premium gas per year at 
an average of 6 cents per gallon more 
than regular. It does not take a 
C.P.A, to figure that at $60 per year, 
Ei would take two to three years to 
recover the investment. Even to do 
it yourself and expend a day at hard 
labor — plus parts — in order tu save 
$1-15 weekly hardly makes sense to 
me* Also, how about the likely loss in 
performance and reliability that can 
result from this needless tampering? 

KENNETH F* CAHN 
LONG BEACH, N Y, 
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Big Rig Toughness on Little Truck Tires! 



You probably think you ve looked everywhere for ways to lower your costs 
and pick up your profits. But if you’re running a panel or a pickup 
or a van and you haven't thought about tires, think about this: 

Firestone makes their Transport' truck tire in sizes to fit smaller 
trucks, even vans and pickups. Which means you'll 
have rugged nylon cord body, long mileage tread 
rubber, and the same tread design we put on 
the big rigs 

How much do they cost? Even though 
you would probably expect to pay much more 
for these tires, in many sizes you pay no 
more than for a passenger tire! 

You don't use handyman's tools as a 
professional - so don 't use handyman's 
tires. Get the Firestone Transport at your 
Firestone Dealer or Store, A tough tire 
lor tough times. 




A lot of tire for little trucks. 
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REPAINTING A BICYCLE BY EUGENE A. SLOANE 



THE BICYCLE SHOP 





EDUCATION 

MEANS 

INVOLVEMENT 



. . , whether it's co sponsoring a 
reduced emissions rally e. conduct- 
ing a hang glider or industry 
seminar, developing a man- 
powered a ire rail, working with an 
electric-powered vehicle or con- 
ducting a Directed Research Proj- 
ect. Northrop University students 
are involved! 

Students bring their ideas to the ! 
Inglewood campus from most 
every stale and some 50 foreign 
nations. 

If you want to get involved, start 
by completing and mailing the 
coupon below. There's no obliga- 
tion, of course, 

NORTHROP 

UNIVERSITY 

1122 w Arbor Vitae Street 
Inglewood, California 90306 

An independent, accredited, co- 
education^ senior institution of- 
fering undergraduate and graduate 
programs in engineering, science, 
math, computer science, tech- 
nology and management, 

Northrop university 

11 £2 W. Arbor Vine St, Innltwocd, C* 903 OS 

Plena send fits inert inSerflllMon. I Jn i nio j r 
l*r 

□ Undergraduate □ Gradual 

□ Colleges el; Engineering, Technology, 
Science & Humanities 

□ College of Business & Wtaflaaenteitl 

□ Institute ofTochnotegy (A * PI 
Q School or Ltw (Graduate! 

H.5. Grid. Date 

Homo , *0* 

Address 

citv^ 

State Zip 



W hen, not if, your bike frame be- 
comes so scratched it need* 
touch up or complete repainting, you 
can bring it buck to showroom con- 
dition with the easy step* following. 

Some hike makers, such as 
Schwinn and Raleigh, provide spray 
cans of matching paint. They're 
okay for touch up, but even for these 
simple jobs I prefer a spray gun that 
gives a finer, glossier coating. Paint 
spray cans give a coarse spray that 
makes a professional painting job 
almost impossible. It takes three or 
four spray Cana (at $2.50 or more 




Feather sand any dam^gad spots before 
you apply primer and final coat of pair. I 



per can ) to do h complete bike* not 
counting u iuI ere outings An d prim- 
ers. As for decals, you may wangle 
them out of the mo re- popular- make 
hike dealers, hut don't count on it. 
I remove them with the old paint. 
Here are the materials you will 
need for touching up spots or com- 
plete frame refinish: 

Paint: I recommend an acrylic 
enamel, such as Martin -Senour, 
which combines fast drying and 
durability of acrylic lacquer xvith 
high gloss, flow and ease of han- 
dling enamel, See instructions on the 
paint can for correct reducer for 
various temperatures. Acid-etch 
bare steel first with Mart in-Sen our 
No. 6879 twin etch for good ad- 
hesion, Both paint and primer must 
he reduced i thinned ) per can in- 
structions for spraying. 

Spray gun; 1 like a Rinks “Wren" 
air gun (with compressor about 

^75.) that can be adjusted to a spray 

pattern small enough to pencil 



stripe. It stops messy overspray, 
hazards of fumes in air. saves paint, 
This "gun" has many after usee. 

Sandpaper: Use coarae sandpaper 
for spot removal down to bare 
metal, Use silicon carbide grade 400 
fine sandpaper to wet-sand primer 
coats and dry-sand the next-to-last 
coat of finish paint, 

Paint remover: To remove all 
paint from the frame, I recommend 
sandblasting. If you have an air 
compressor, you can buy a simple 
sandblast gun such as the W,R. 
Brown Co, gun which looks like a 
apray gun except for the hard steel 
nozzle. Use dry white silica sand 
(about 52 per 100-lb. sack), an old 
bike box to collect and reuse sand, 
a simple filter to breathe through 
and face mask to shield eyes. Or 
send frame to a professional sand- 
blast shop f about $15), Or use 
chemical paint remover auch aa 
Martin-Senour No, 6801 Paint Blitz, 

For general instructions, 1 urge 
you to buy the excellent Martin- 
Senotir 68-page book ,4 Guide Tu jJcf- 
ter Atftonwtire Re finish mg, for $2 
from an auto parts store. 

For spol repair 

1. With rough sandpaper, remove 
scratched area down to bare metal. 
With finer sandpaper, feather-edge. 

2. Mask areas where paint is not 
wanted, such as over stripes. 

3. Spray primer and finish paints. 
Spray two coats of primer, allowing 
a half minute or so between coats. 
After six hours, sand primer with 
fine sandpaper, then spray finish 
coats, letting each get dry to touch 
before next coat 4 about 3£> seconds). 
Hold air gun at right angle, move 
four to six inches above surface. 
Turn off gun after each stroke to 
avoid runny paint buildup. If paint 
runs, spray over lightly to flow out. 
Re sure nut to spray in an arc: gun 
mu fit always, parallel the work sur- 
face. Practice on old pipe. 

■I. With fine sandpaper, lightly 
sand next -to- final finish coat, after 
six hours 1 drying time. Spray final 
coat, but don't sand it. Don’t polish 
it for at least 90 days. 

For complete frame finish 

1. Remove wheels, fork, cranks, 

ffteasfl lorn f p p agq 
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lets you caulk 
with confidence. 



t your bathroom experience with caulk has been something 
short or successful, perhaps you've been using the wrong 
ype or product. 

A/hal you ward is a caulk that is easy to work with and clean 
ip. One that not only slicks to ceramic surfaces but stays in 
he joint without cracking and yellowing on prolonged 
sxposure lo moisture, 

;Vhal you need is a quality acrylic tare# caulk. An acrylic is 
vater based, so you can apply it to damp surfaces, tool il 
vith a wet finger, and wipe away lhe excess with plain or 
;oapy water. It Hows easily and there is no unpleasant 
solvent smelt Once around the tub with a good acrylic is 



probably all youll ever need to caulk — a! least until you 
decide lo redecorate. 

Ask your hardware retailer which qt his lines Include acrylic 
polymers. (Some are available in handy squeeze-tubes lor 
easier application in tight spaces.) Then buy (he top of the 
line. Because acrylic latex is a true general-purpose caulk, 
you can always use what's lelt over to seal other ijbinis 
around the house. 



For more ups 

on, how anti wher* lo 

Lise acrylic late* Caultis, 
return lh,(r coupon tod ay 
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UVE IN THE WORLD 
OF TOMORROW * * .TODAY! 
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A BETTER LIFE 
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THE BICYCLE SHOP 

{ Continued rro.ni pggp. )jj 



tierttilku rs. (.-liiLiiii btjitom briuhkl 
handle bn r»a ntem, neat ami seat \»>M 
Mask threads on buttoni bracket, * I -■ 
railleur H ‘ear/' fork top. Remove fuusi 
cones on bottom bracket, headset a in 
fork. 

2- Ma.sk all chromed areas. I Ym 
can redo pin striping with mnnkij^ 
tape and Wren air k r un later, i 

■t- [f paint is not badly acratchei 
or weathered, roujrh sanding is oJ 1 . 
preparation needed. If finish is lunik 
scratched and maiTed. remove dtnvr 
tit bare metal with sand blasting ui 
chemical paint remover. ij 

-1. Immediately after sandblast or 
chemical paint removal, apply acid 




This mini air gun is just right So 
r 8 finishing bicycles or oSher small iioms 



etch such as Martin-Senour Twin 
Etch Lo avoid rust and provide ^omi 
'‘bite' 1 for new paint adhesion. 

3. Apply primer and finish cna 
as in hStep.s three and four jn rtfwV 
finishing above. 



Some tips * 

Stir primer and finish paints well 
Use flame type primer aa finish. Usi 
only reducers recommended fm 
primer and finish mid selet't redticei 
according to temperature 'see in' 
at rue tin ns. nu can). Always sjiray it' 
well vented area, never near 
such as a furnace or water heater 

I prefer the hack yard on an over 
dft '-F. day iri calm air. Hung bik 1 
parts from line or overhead pipe 
Clean spray-can nozzte of accumui 
lated dry paint every five minutes m 
so. If indoors, use face mask filter ft 
avoid breathing paint mist. If yoii 
use chemical paint remover, be surt 
tn wash off all traces of remover wttl 
soapy hot water; rinse and drj 
thoroughly. If frame was sandblast 
eel, blow out all loose sand frnn 
frame before priming. Two coats o 
prime and three or four of finis] 
should do. * * * 








New Free Book Discusses 

How to Go About 
Selling Your Invention 




If you have an invention that you are plan- 
ning on offering to manufacturers on an 
outright sale or royalty bams, the booklet 
we offer free may prove very valuable in 
saving you both lime am! money f whether 
you present your invention yourself or em- 
ploy Us to help you. 

We are specialist!! in assisting inventors 
prepare the descriptive materials for sub- 
mitting to manufacturers. We are in contact 
continuously with scores of manufacturers, 
from coast to coast. We are well informed 
which manufacturers may be interested in 
your particular kind of invention. Hundreds 
of manufacturers have written u.s descrip- 
tions of the types of inventions they want. 

Our service is designed to do all the many 
things the average inventor does not have 
the time and facilities for doing, nr who 
lacks knowledge of the proper markets, 
When you employ us to assist you, we pre- 
pare descriptive material that put < its up 
your invention, its advantages, its construc- 
tion, its market potential and potential 
profit possibilities. 

For preparing the descriptive materials for 
your invention We charge a fee. Then, if a 
manufacturer expresses serious interest ill 
your invention, you may, if you so desire, 
employ us on a commission basis to assist 
you and or your attorney in negotiating. If 
a den) is successfully concluded, we will 
refund the fee. We are a nationally known 
concern with an impeccable reputation fur 
ethics and integrity. We have been assisting 
inventors for over 2Q years and we believe we 



have the linest service offered to inventors. 

We are not patent attorneys, and if your 
invention is unparented we encourage all in- 
vent or a to consult one as to rights, searches, 
patentability, etc. If you do nut know a 
patent attorney, write us and we wilt tell 
you how to obtain the names of all U,S, 
Patent Attorneys in your area and you can 
make your own choice. 

To assist inventors we have prepared a 
booklet entitled “Row to Go About Selling 
Your Invention." This booklet contains 
such information as current royalty rates 
being paid by manufacturers* discusses 
various types uf inventions and this markets 
lor them* and tella the most effective 
methods you can use in presenting your in- 
vention, whether you employ us or do it 
yourself. 

You Can obtain a copy of this booklet 
merely by mailing the coupon below. It wilt 
he sent to you with our compliments, free, 
without any obligation whatever. If you 
wish to write its for comments about your 
invention, please do sc We make no charge 
for consultation But please do NOT send 
blueprints or models, 

REFERENCES’ Your own bunk, attorney, 
or Chamber of Commerce, 

K, O, Kessler, President 
KESSLER SALES CORPORATION 
DEPT. 14*52, FREMONT, OHIO 43420 

Accredited a.s a Corporation 

Under the Laws of Ohio 



MAIL THIS COUPON FOR FREE BOOKLET 

Mr. K. O. Kessler, Preside fi t 

Kessler Sales Cur partition* Dept, D-52, Kremuul, Ohio 43120 

Please mail mr a copy of your FREE RookEel, 'Tluw to Go About Selling Your Invention," which 
reveals many helpful points about offering my invention for Hale and explains your service. It is under- 
stood that there is no charge for iliis booklet now or at any other time and 1 am no: obligau'd in any way. 



MY NAME 



STREET ADDRESS. .. . 



CITY 
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IMPORTS AND MOTORSPORTS 





Another happy hatchback 

You won't -see this one until next 
month when it should be in the 
bull's-eye position in showrooms at 
Chrysler Plymouth dealers nation- 
wide. The Plymouth Arrow is cer- 
tainly right on the mark in the styl- 
ing department, also impressive in its 
mechanicals. Like the Dodge Colt, 
Chrysler Corp.'s other captive import 
(Colt and Arrow are made in Japan 
by Mitsubishi > , the Arrow uses the 
2000-cc overhead-cam engine with 
the just-introduced Silent Shaft fea- 
ture. This twin-shaft arrangement 
reduces engine vibration. 

The Arrow, slightly smaller and 
lighter than the Colt* will be avail- 
able in three states of trim : the base 
model ( above K and GS and GT ver- 
sions. The GS trim includes more 
carpeting, comfort and convenience 
items; the GT adds some real equip- 
ment over that; five-speed transmis- 
sion, radial tires, full instrumenta- 



tion and more. 

Hash? dimensions ami 
the Arrow are; 
Wheelbase 
Overall length 
Overall width 
Overall height 
Curb weight 
We estimate that the 
will be about $3000, 



weight rtf 

92,1 in, 
167,3 in, 
63.4 in. 
o2 "» in, 
2200 lbs, 
base price 



Amazing race 

I don't know how they do it. but 
Subaru 's four-wheel -dr Eve station 
wagon at $4149 has gfst to be the 
automotive equivalent of a good five- 
cent cigar, T drove all of the 76 

Subaru a at Scarp Point International 

Raceway recently, but spent most of 
my time in the 4wd wagon cun the 
niff- road course in the hills above the 



road circuit. It was great sport just 
getting up and out of places where 
two-wheel drives would fear to tread ; 
it was even better trying to do it as 
fast as possible, l wondered why 1 
didn't wind up with a headache the 
way my helmet was bouncing against 
the headliner, but I wondered more 




how nothing on the wagon bottomed 
or broke. 

All seven Subaru '76 models use 
the SEEC-T engine (for Subaru Ex- 
haust Emission Control Technique) 
which does the cleanup job without 
need for add-on air pumps, metering 
systems or catalytic converters. The 
lean-burn design has a special air- 
intake valve to move extra air into 
the cylinders. The HOO-cc flat Fours 
give the Subarus an EFA of 39 
mpg highway and 29 mpg city. The 
base two-door sedan is $2399 with 
radial tires* power-assisted front 
disc brakes and reclining buckets. 
All are front-wheel drive, except 
that 4wd wagon, terror of terra 
firma and the not so firma. 



Camping in 

You won't notice the changes ii 
YWs C&mptnobile unless you're in 
vited over for a drink. The nev 
swivel passenger seat and the llooi 
E>lati make the mini-motorhome murl 
more livable: The plumbing, s m'- 
refrigerator and stove have been irr 
corporate in one console on the lefi 
side of the vehicle to provide mor* 
fioot space. 




Under the hood — the rear EWr 
that is — there's a bigger air-cooltn, 
Four; up to 2 liters from 1.8. Tbi : 
price now starts at $6600* but if 
zooms up to $8000 when completed 
equipped, 

Motorize your Motobecane 

Here's a development that's guar, 
atiteed to shock serious cyclists righ’ 
off their saddles. But horsepower in- 
stead of legpower isn’t taboo to ev 
cryone. This 11-pound, 0.8-hn gaso- 
line engine fits on the front fork of t 
10 -speed or any other bicycle ant 
turns the front wheel through a driv 
ing roller. Its double- muffled am 
lets you cruise at 16 mph at 0 rpn 
of the pedals. $170. TAS Industrie? 
Inc., 12728 N.E. 15 th Place, Bel 
levue,, Wash, 9 800 5. * * * 
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Warning The Surgeon General Has Determined 
That Cigarette Smoking !s Dangerous to Your Health 
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CAPSULE REPORTS ON NEW AUTO PRODUCTS BY THE EDITORS 



THE PM GARAGE 




Two home sparkplug cleaners 

Moat home mechanic toss out their 
used sparkplugs, not realizing that 
cleaning can double or triple plug 
life. For year? I've had mine sand- 
blasted at a local service station 




Jtycrsll Tor bo- D last 

(15 cents apiece), and I usually get 
40,000 miles from a set. 

So when I began seeing ads fur 
plug blasters to be used at home, 1 
ordered two of them— a SO. 05 unit 
from Elco and the £13.95 Jaycraft 
Turbo-Blast. 

The Elco uses 12-volt current from 
a ear battery and, in my opinion, does 
a totally inadequate cleaning job. t 




EIcd 



rate it "not acceptable'* for that rea- 
son alone. I noticed, too, that grit 
from the blaster can enter the elec- 
tric motor, so l suspect it won't last 
long. And why should you have to 
run down your car’s battery when 
you always do tune-upa near house 
current? 

The Jaycraft Turbo-Blast does 
much better, but it's still not up to 
the standards of filling-station blast- 
ers. You must loosen hardened car- 
bon with a scraper and wire brush 
(both provided) before blasting. 

These plug blasters work on the 
same principle: a blower shoots sand 
or silicon beads toward the plug tip. 



Elco has no real system to recircu- 
late sand, so you have to turn it over 
anti over in your hand to get the sand 
back in its hopper. Jaycraft recircu- 
lates the beads automatically. 

If you're maintaining a fleet, con- 
sider the Jaycraft. Here are ad- 
dresses: Elco International Ltd., Box 
280 t River Forest, III. 60305; and 
Jaycraft Corp., 760 North Marshall 
Ave., El Cajon, Calif- 02020- — ML, 

Audio tune-up guides 

These Audel tune-up tapes are a de- 
light to use, especially after you’ve 
struggled through straight printed 
instructions. Not that Audel asks you 
not to read — the tapes are in addi- 
tion to printed instructions. But once 




you've gone through the recording 
along with the Audel booklet, chances 
are you'll be able to do the tune-up 
and maintenance with just the tape, 
referring occasionally to pictures in 
the Audel booklet. 

Audel Mini-Guides include audio 
cassette instructions plus an illus- 
trated booklet Mini-Guides are pres- 
ently available for most Volks- 
wagen s, Ford products, GM cars, 
Chrysler Corp, models, Toyotas and 
Datsuns — all as far back as 1964. 

The instructions assume you have 
never done a tune-up. You go step 
by step through cleaning, disassem- 
bly and reassembly. The only thing 
I recommend that they don't suggest 
is that you get a foot-pedal on off 
switch. 

This is a tune-up guide that really 
lets you do it yourself — no kidding. 
At $7.95 per. it's a good deal, be- 
cause you can save that amount many 
times over in shop labor charges. 

Most auto stores carry A u. del's 



Can-Do Tune-up Mini-Guide book 
cassette combinations, or you can 
order them from Howard W. Sams 
& Co,, Dept. PM, 4300 West 62nd 
St., Indianapolis, Ind. 46206.—J/.L. 



Liquid patch for a car seat 




When a rip developed in the driver's 
seat of my aging Dodge, I figured 
I f d either have to put on expensive 
new vinyl or cover the tear with not- 
qllite- matching tape. Thus, I Was 
happy to try a new product that 
promised to do the job inexpensively 
and leave the seat looking near-new. 

It's Vinyl Liquid Fateh (VLP), a 
fast-drying clear product that can be 
applied directly from its tube. 

Following instructions, 1 drew the 
torn edges together and placed strips 
of tape across the tear at about 1-in. 
intervals. 1 applied VLP to the ex- 
posed edges and let it dry 30 minutes. 




Then the tape was removed and the 
remaining portions treated similar ty. 
Finally, a wide band of liquid went 
over the entire repair. 

After four months, the patch is 
holding up very well, It's still slightly 
glossier than the weal (despite my at- 
tempts to sand it, as instructed) but 
it looks far better than before. 

A one-ounce tube ( which covera a 1 
to 2-foot rip> ia $1,98 ppd. ; Flasti- 
Dip International, 14^0 West County 
Rd. C, St. Paul, Minn. 55113. — J.A.L. 
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As a wagon buyer, you're a 
special breed with special 
needs. Try Voyager on 
ioi sue. It domes with two 
different wheelbases, plus an 
extended body version, that 
seats 1 S people* Which is three 
more than any other wagon. 
Obviously, the more people 
room, the more cargo room, 

26 HIGHWAY MFC, 

18 CITY MFC* 

That's according to the latent 
estimated EPA test results an 
Voyager's Slant 6 with manual 
transmission. II you don't think 
those are incredible figures, 
just compare them with those 
of any other wagon built any- 
where in the world. Your 



actual mileage may differ 
depending on how and where 
you drive, the condition of 
your wagon and its optional 
equipment. 

A TURNING DIAMETER 
3-FEET SHORTER? 

That's right, 3 feet shorter 



than Ford or Chevrolet. Which 
means tight U-turns and easier 
parking. Especially with optional 
power steering. Plus standard 
power front disc brakes and 
independent front so a pension. 

HERE'S "THE CLINCHER" 

For the first 12 months of use, 
any Chrysler Corporation 
dealer will fix, without charge 
for parts or labor, any pa rt 
of our 1976 passenger cars 
we supply {except tires} which 
proves defective in normal use, 
regardless of mileage. The 
owner is responsible 
only for normal 

maintenance like U I KtSLKKi 
changing filters and MpiillVfKa 
wiper blades. 



la California,, see your dealer lor mileage data for California equipped vehicles., 
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The fresher your plugs 



The more you think about H r 
the more It makes sense. 

The more efficiently you ''burn 1 ' 
your gasoline, the better your 
mileage. And the part that starts 
that “burn 1 ' is a spark plug. 

So H your plugs are worn, fouled, 
coated or damaged you won't get 
that efficient bum. 

Result. Wasted gas. Poor 
performance. Money lost. 




How much belter mileage 
will you get with fresh plugs? 

! We've been running 

extensive mileage 
tests on everyday 
cars like yours. 
And so far nearly 
3 out of 4 of 
the cars 
tested got 
better mile- 
age when we 



replaced the existing plugs with 
fresh Champions. 

* 

Just how often should you 
change plugs? 

Here's a good, firm answer: It 
depends. 

It depends on where you drive, 
Stop^and-go city driving will age 
plugs taster than highway driving. 

It depends on your engine. An 
engine in good overall shape will be 
easier on its plugs than an engine 
that has some chronic problems, 

II depends on your gasoline. For 
instance, many people must use 
unleaded gas in their 75-76 cars. 
And many others use it hoping to get 
longer life out of their plugs and 
exhaust systems. But if your engine 
knocks slightly with unleaded 
gas, you're not doing your plugs any 
favors. So check your timing. 

And keep an eye on your plugs 



for preignition damage. 

We have, however, found that a 
plug loses efficiency after about 
10,000-12,000 miles. So if you time 
your plugs with your odometer, 
you should be OK, 



WORN OUT. 

12,000 miles have 
taken lhair loll. 
Replace. 



GLAZED. 

Replace with 
a <J cp|der” 
b£af range. 



OILY. 

A sure sign of 
mechanical trouble. 
Replace plugs. 
Check rings. 







the better your mileage. 



The one -plug check. 

There's an easy way to check your 
plugs. Pull just one. What happens 
to one generally happens to all. 

Then trust your eyes. It a plug 
looks worn, it is worn {like the plug 
shown on the Jett with 1 2,000 miles 
on it). Check for pitted electrodes, 
ora burned insulator. If these con- 
ditions exist, replace the entire set. 

The one-plug check can also warn 
you of other things. If it‘s oily, you 
may be a candidate for a ring job 
{sorry about that). And if it's fouled, 
better check your ignition system. 

Are fresh plugs a replacement 
for a tune-up? 

Absolutely not. Your condenser, 
points, etc., all age at their own rate. 
So eventually a whole tune-up wifi 
be necessary. And beneficial. 

But when it comes to mileage, 
spark plugs are critical. And your 
plugs can be ready for replacement 
tar before you need a whole tune-up. 




Why should you fill 'm up with 
Champions rather than some 
other plug? 

First, we've got your plug. 
Champion makes the right spark 
plug for nearly every engine made in 
the world. So when you need plugs, 
all you have to look for is the 
Champion sign. When you find our 
sign, you've found your plug. 

Second, we've got proven perfor- 
mance. Champion 
plugs have powered 
more winning cars. 



boats, planes, snowmobiles and 
motorcycles In the past years than 
any other plugs made. 

And third, we've got new packs. 
With our convenient 4, 6 and B 
packs, you don't have a lot of loose 
plugs to contend with. 

So remember. Fresh plugs mean 
better mileage. And when it comes 
time for you to buy your next set 
of plugs, remember the folks who 
are trying to help you save | 
money with handy messages * - 
like these. 



CHAMPION 

Fill ’er up 
with Champions. 




Toledo, OH <3661 








BY ROBERT LUND 
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40 mpg-plus for Ford mini 

If Henry Ford II has bis way; which 
he usually does, the Ford mini com- 
ing from Germany in 1977 will beat 
Chevrolet's Chevette on miles per gal- 
lon. That means something over 40 
to the gallon. Ford's chairman has 
set 40-plus as a minimum — empha- 
size minimum — goal for his engi- 
neers and he would like to top the tar- 
get by enough of a margin to give 
Chevy cause for concern, 

Unlike some of his subordinates,. 
Ford's head man does not bad-mouth 
the Chevette. He thinks it’s a pretty 
fair car and doesn't mind saying so. 

Denoting (he diesel 

Bob Stempel, director of engineering 
for Chevrolet, says it's going to be 
a while before you will he able to buy 
a GM car with a diesel engine. The 
GM diesel is an Oldsmobile product, 
so what does a Chevrolet guy know 
about it? Stempel spent 14 years at 
Olds before moving to Chevy. He says 
the diesel has a lot of good things 
going for it, but it's going to take 
a few years to put a diesel-powered 
car on the streets because of the noise 
problem. 

"There’s a very major acoustical 
problem with the diesel," Stempel de- 
da res, "and you need something like 
a double engine compartment along 
with sound deadeners to quiet, it 
down.” 

The sound problem isn't a problem 
if you’re talking a price of 5 15, GOO 
to $20,000, You isolate the engine and 
pack plenty of sound-absorbing ma- 
terial around it. But the higher the 
price of the car T the fewer you sell. 
Stempel didn't say so, but GM would 
like to keep the price around or un- 
der $12,000, So the trick is to denoise 
the diesel in a way that won't kill the 
car by overpricing it, 

Chrysler lean burn stalled? 

What'a with Chrysler's lean-burn en- 
gine? Is it off, on or in limbo? Chry- 
sler has been backpedal ing; on the LB 
since it announced the engine last 
su mmer, 

■ Item; The company said it would 
use the LB with two engines, the 400 
and 44Q-cu,-in, VSs, Chrysler now 
says it will be used only with the 400. 
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* Item: The firm said it would in- 
stall the LB in 200.000 '70 models. 
That projection has now been whit- 
tled down to 30,000 or 40,000 cars, 

■ Item; Chrysler said if the gov- 
ernment would freeze the standards 
on controlling pollution, it would go 
lean burn on ad cars beginning with 
the 77 models. But with the late start 
in getting the LB on the 70 cars, 
there’s no chance of going LB on 100 
percent of the 77 cars regardless of 
what happens on emission standards. 
Finally, there's the matter of getting 
dealers to purchase the special shop 
equipment that’s required to diag- 
nose the electronics on the engine to 
service it, Dealers say they are willing 
to invest in the equipment. But they 
want some assurance Chrysler is 
going to build enough LB cars to 
make the investment pay off, 

While the Chrysler LB is lagging, 
the idea is still very much alive. And 
not just, at Chrysler, I don't know 
about American Motors, but insiders 
at GM and Ford confirm reports that 
those companies are pushing lean- 
burn programs to catch up with 
Chrysier. 

Vega engine to outlast car 

The aluminum engine used in Chev- 
rolet's Vega will survive even if the 
ear doesn’t. That's a twister of a 
story. At one time, as Chevy now ad- 
mits, the company had so much trou- 
ble with the engine there was talk of 
dumping it Or at least pulling it out 
and replacing it with a conventional 
cast-iron job until the problems could 
be solved. 

It took almost five years to get the 
bugs out, but it is now one of the 
most efficient, problem-free engines 
in the GM catalog. It is the only CM 
engine carrying a 60,000-Tnile guar- 
antee, 

Chevrolet is now looking toward in- 
creasing the aluminum content by 
going to an aluminum head. If Vega 
gets clobbered into retirement by its 
new small brother, Chevette, the en- 
gine will be used in other Chevrolet 
cars, other GM makes. 

Aluminum: faults and virtues 

Speaking of aluminum, there's a lot 
of talk about the light metal finally 




coming into its own in automaking 
as a result of the effort tea get the 
weight out of cars to improve their 
mileage. 

The guy a I talk with have mixed 
feelings about aluminum. They say 
it’s great for saving weight if it's 
used in sheet form—for body pan- 
els and major sections. But they 
don't like aluminum versus heavier, 
harder metals on parts where toler- 
ances are critical. Aluminum can be 
machined for close tolerances, but 
it is more difficult to work with and 
production and fabricating costs are 
higher. 

So you will see more aluminum 
being used for hoods ami decks. But 
except for the Vega head, you won't 
ace very much aluminum used for 
precision, working parts. Maybe in 
the future, but not in the next three 
or four years, 

GIVl's I as l-f or ever battery 

There’s been talk around Detroit for 
years of life-of-the-car components — 
parts that will last as long as the car. 
The auto companies have done a good 
job of extending the life of many 
items. Parts last, longer than they 
used to and require less frequent ser- 
vice. But they haven't reached life- 
of-the-ear status. 

The AC-Deko Div, of GM, has de- 
veloped a battery that would be Jif e- 
of-the-car, but unfortunately it isn't 
available for automobiles, Not yet, 
anyway. It’s called the Delto 1200 
and its a special heavy-duty job for 
trucks. The battery came out a year 
ago and AC has been keeping tabs 
on 300 batteries it sold to truck oper- 
ators. Most of the trucks have run 
up 250,000 to 300,000 miles without 
s battery failure and one rig rolled 
up more than 350,000 miles with the 
battery still going strong. That's 
more battery than most ears need be- 
cause cars are usually junked at 
125,000 to 150,000 miles. 

AC already has a maintenance-free 
battery for cars. This battery never 
needs water, checking, cleaning or 
service, But it's not a 300,000-mile 
battery. If they could just combine 
the longevity of the truck battery 
with the no-maintenance features of 
the car battery, that would be a real 
last-forever item. + * * 
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Strike’ You'll tike the feel of 
the "Tornacfo" bowling ball by 
Ebonite. It s yours for B&W 
coupons, the valuable extra 
on every pack of Rateigh To 
see over 10OQ gifts, write tor 
free Gift Catalog: Box 12. 
Louisville. KY 40201. 



Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 



Filler Kings, 16 mg, "tar/' 1 .0 mg, nicotine; Longs, 17 mg. "tar." 1 .1 mg. nicaiine. bv< pci cigerettft, FTC Report Nov. 75 







Hie better the training 

the better you’ll 

Send for one of these FREE Illustrated 
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Build and keep some of the finest technical equipment 
made when you traiin with an NTS Project-Method home 
study course. And it's usually the same type of equip- 
ment you'll meet in the field and use on the job. It will 
help you acquire first-hand experience and skill — help 
prepare you better for a variety of exciting technical 
careers: 

ELECTRONICS DIVISION: Courses include professional 
equipment like 5 IJ solid-state oscilloscope, transistor 
and tube-tester, vector monitor scope, 74 $q, in, B&W 
TV, and solid-state stereo AM-FM multiplex receiver, 
speakers, Color TV courses feature advanced NTS/ 
HEATH DIGITAL GR-2QQQ Color TV with silent varactor 
diode tuning; digital read-out channel selection {with 
optional digital clock), big 315 sq. in, screen. 



MECHANICS DIVISION: Learn engine diagnostics, mo- 
tor overhaul, transmissions, automotive maintenance. 
Courses include 9 in. solid-state automotive oscillo- 
scope. testers, fools, mechanic’s steel tool box, &. more, 

AIR CONDITIONING, REFRIGERATION/HI ATI NG DIVI- 
SION: Learn servicing of commercial, industrial and 
residential heating and cooling equipment. Courses in- 
clude hermetic unit analyzer, leak detector, charging 
testing-purging manifold set. tools and more. 

HOME APPLIANCES DIVISION: Courses cover repair 
and maintenance of washers,, dryers, ranges, smaller 
appliances, Equipment includes NTS Circuit-Trainer and 
professional multimeter. 
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f COMPARE OUR * 
KITS AND LESSONS 
COMPARE OUR ' 
I TUITION. 



Career Guides 



NTS guide 






NTS/HEATH 
GR2Q00 
Digital 
Solid- Slate 
GqIof TV 
315 sq. m. 
Picture 



(Si mutated TV Reception] 



LOWER TUITION FOR YOU; We employ no salesmen, 
pay no commissions. You receive all home-study infor- 
mation by mail only. Make your own decision, your own 
comparisons. Send card today or write for illustrated 
catalog in lield of your choice, all details. 

NO OBLIGATION. NO SALESMAN WILL CALL. 



APPROVED FOR VETERAN TRAINING 

Get facts on new 2-year extension, 




TECHNICAL-TRADE TRAINING SINCE 1905 



Resident and Hgme-Sludy Schools 
4000 So. Figueroa St., Los Angeles, Calif. 90037 
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NATIONAL TECHNICAL SCHOOLS 

40QG South Figueroa Si., Los Angeles, Cali! BOD37 
Please send FREE Color Catalog and Sample Lesson. 
NO DSLlQAflQN NO SALESMAN WILL CALL 

H EtacIfomci Division 
Meehirt-k* Division 

B Air Condition in q,' R..-1rifli>r arid nV Heal mp Division 
Home Appliances DlVitlan 



D*pl. 201-OH 



NAME 



AGE 



ADDRESS 



CITY. 



.STATE 



Please (ill in Zip Code for Iasi woruiti* 

□ Chet* ii iniarcsted in C.i. Bill info nut ion. 

□ Chech it i m ares led ONLY in class room 1 raining in Los Angeles _ 

i h h h m m u u m u m 
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ALL OUTDOORS 




wrm BILL McKEOWN 



No argument, except over method 

There is no argument that we all 
want to protect and preserve the 
mountains^ fields and streams that 
make up our outdoor heritage. But 
start discussing methods and you’ve 
got a fight right away. 

Recently this department has been 
getting more letters calling fur ban- 
ning four-wheel-drives and snow- 
mobiles, trail bikes and recreational 
vehicles, guns and powerboats, fish 
finders and climbing pitons. And then 
there are the writers who claim that 
any regulation, license, limit, or reg- 
istration does no good and is an in- 
fringement on persona! liberty. One 
group would probably claim that 
cars should be outlawed because they 
kill people. The others would cancel 
all drivers 1 licenses because they ob- 
viously don't prevent accidents. 

Most of the damage to environ- 
ment and people doesn't seem to oc- 
cur, however, until the various ma- 
chines are used by someone. Perhaps 
ei moderate course somewhere be- 
tween total prohibition and the re- 
peal of all regulations, plus some 
constructive education, is a better 
answer to many outdoor problems. 

Hy-foit bonus 

Late word just in from Ken Cook, 
designer engineer of the hydrofoil 
spor tabo Lit (page M of this issue i, 
is that build-and-Hy boatmen can cut 
costs now by buying the craft in kit 
form from the Red Bank, N.J., Hy- 
drofoils Inc. I list ructions with the 
new kit, however, should probably be 
followed closely — our impression of 
this form of dying afloat is that your 
creative modifications of the plans 
should come later. 

Snow sport 

Racing — the snomo competition that 
did so much to develop the sport — 
is back and just may build up snow- 
mo hi! Eng again. Once more, factory 
teams are afield; names like Yamaha, 
John Deere. Mercury, Ski-Don, Arct- 
ic Cat, Polaris and Scorpion Eire 
scoring at the SnoPro and SnoAm 
ovals and cross-country marathons. 
No silo mo (or outboard or trailbike) 
owner likes a team of factory pro- 
fessionals to move in amt wipe him 
out, but the builder demonstrations 



do a lot to show what's possible with 
a hot machine. Action this winter 
indicates the industry shake-out may 
be over, and anowmo bill rig as a sport 
can get back to normal growth again. 

Kart her afield, for skiers who can 
schuss over to Switzerland next 
month, the Engadine Eighth World 
(’ross-C’ountry Marathon is a 2G.2- 
mile classic that just about anyone 
can try. Over 25,000 entries are ex- 
pected, and all finishers within the 
six-hour time limit receive a stamped 
start number and printed results. 
Entry information is available from 
Swissair. 

Vertical getaway 

Not only is Winnebago sleeking un 



call one o business cost to take clients 
camping, or for a well-heeled out- 
deorsman, Winnebago seems to have 
the up-aud-avvay answer, 

Buoys that get around 

Boat owners ordering updEitcd charts 
each year — (You don't? You should i 
—ought to get a new booklet from 
the National Oceanic &. Atmospheric 



Administration, Nautical Chart Sym- 
bols and Abbreviations, giving impor- 
tant notation changes. Instead of the 
dot over each navigational buoy, for 
example, there's a circle reminder 
that the mark may swing with tide or n 
current, or sometimes drag anchor, 
and become a collision hazard if visi- " 
bility Is low. There's a good review of 
all chart symbols. 

For dodging water hazards, stunt- 
man Hal Needham claims a world 
record with a 133-foot jump in a 
Cobia boat mounting a Johnson 135 
outboard and a jet-assist rocket. The 
launch olf a water-ski ramp was, 
filmed for a new movie, <H Gator,” 

High-Hying RV, Winnebago's answer to 
technical cHmbing. is an 800-hp Hell- Home. 



Fish story 

Honest records of the largest fish 
ever caught are >>eing compiled at 
the new National Fresh Water Fish- 
ing Hall of Fame at Hayward, Wis, 
Junior and senior categories for bait 
casting or spinning, fly casting, pole 
and line, and all tackle are being set 
up. Forms for submitting records are 
available, * * * 



its familiar RV shoe-box 
but it has stream- 
lined one model into 
a c ho ppe r- bu i 1 1- fo r- 
six. Named Winne- 
bago Heli-Horne, 
it comes with air* 
conditioning, hath 
with hot shower, 
stove and refrig- 
erator, dinette, bar, 
heels, and 21 rather 
considerable price 
tag of $ ISO. 000 for 
the 800-hp Sikor- 
sky H10 helicopter 
and Winnie conver- 
sion. But for a 
company that can 



shape, 
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POPULAR ' iGHAftICS 



Dodge is 3 up on 
every other pickup 
made in America. 







3 big reasons why 
the man who'd rather 
drive a truck than a car 
would rather drive a Dodge. 



Daunt 



Dodge True 



1 Dodge has the lowest-priced pickup. 

■ Lower than Ford. Lower than Chevy. 

If you know trucks, then you know Dodge You 
know all about how tough we build our trucks. 
And you know how well we engineer them But 
maybe you didn t know that Dodge makes 
America's lowest-priced full-sized pickup. The 
Dodge D-100: (Based on comparison of 
manufacturers suggested retail prices for 
6 cylinder half- ton pickups excluding optional 
equipment, state and local taxes, destination 
charges.) 

2 Dodge got the best gas mileage. 
m Better than Ford, Better than Chevy. 

Getting great gas mileage is getting 
to be a habit with Dodge. 



$n the latest EPA tests, a 76 Dodge D-100 
powered by a 225/6 cylinder engine with a 
manual transmission turned in 
an estimated mileage of 25 miles per gallon 
on the highway. And 18 in the city. Of course, 
the actual mileage you get will vary depending 
on the type of driving you do. your driving 
habits, your truck s condition and optional 
equipment. In California, see your dealer for 
mileage data for California equipped vehicles, 

3 Dodge has the biggest standard payload. 
■ Bigger than Ford. Bigger than Chevy. 

Dodge has a payload that can make small work 
of the biggest jobs. Without beefing it up one 
bit, you can haul off a 
whopping 1.505 pounds. 



MRVSLEft 

□ BPflfl ATI D ►; 



'«*up shown - The Dodge D-100 Adventurer 
■, | [ be priced higher because of optrona I eqw ipmertt 







WORLD’S SMALLEST 
ELECTRONIC 
CALCULATOR’] 9.95! 



Does Everything Big Ones Do 

Small but mighty! B -d ■■g it, d-function 
electronic calculator even tias automatic % key . . . for only $19,95 L Take H any- 
where Carry it In your pocket or purse — it's Vi the size of a pack of cigarettes. 
This 3*2 -ounce dynamo features floating decimal, constant key. lead zero depres- 
sion, clear entry, more! At Edmund's low price, the unit comes with a Ni-Cad 
redwgeabte baltery pack that can plug into any AC outlet. No need for special 
recharging adapters, Calculator overall is just 2 x 314 * with plenty of room 
(or mosl Jingo rs. Another Etfmund first \tviift advanced rechno/ogy. $4 A QC 

STOCK NO, 194 SH Only Ppd- 



GIANT FREE 
CATALOG! 

NEW 172 Pa R MS. 

Ovfff 'T.!iOO Uri - 
U Mi ill Bargain* 
fur Hobbyist 
Sc honk, industry. 

jusr check 
COUPON I 





EDMUND 
SCJElWTJFrC GO* 

100 EDSCORP BUILDPNG 
Barrington, N i. G&Q07 
Amwrci'i -GYejrstf 
5 cffiict- OpNci. WnWy Mat 



COMPLETE AND MAIL COUPON NOW 



EDMDHG SC IE.N TIFIC C-C H'D Etfsctrp B Id-E . , ttarunjian N. 



□ SEND F kEF 

172 PfifiE CATALOG 
L. C ra • u.r mv Elan hAnprita* <J 
T C h-d ! ni r.Ur-.tff ChiVfcr 

InlfJrliJnL No _ _ _ 

Card Nn 



Erp r j ! |jn 



SC-DAY MONEY. BAtn BUM 
| AN'TIl Yoj mint he 
* F:p-l! pr reTmi n any purchnsr 
} ; n 3 d i 5 .iV’, for full rc'luiiC 



Send- m*: 

.£LlcrH0NIC CALGULATORiS 
d 1 f 13 . 95 - ea. (No. 1 &I 5 M] i 

SarY-r* .tfiri handling i HArm- V_ 
Enclosed is 

■_ |CtVficL, f rf r m amn-lilK nl 



S-gnjlurs 
N*rn( 



Cits’ 



TTfijifl si i nl 



-Slatf Zip 



-Zip ^ 



helping to demon amt rjcj s rfCHNoioor foa pvrrr jo 




/o 13j 




FREE Aptttu 
Test! 



find CM 




1 



Quality f * 

cooo p, 

CAREERJ 

drat _ 

NoCflU noO^; 



Thj'S rs ytrnr ch^rrce to f*st your seif — and d, s - 
£Qv*t Whislhisr ygg winy hnvn lh« pnlural .n3>|l Hy 1 o 
1 1 ‘Jill tor a rewarding IuIut iir, n d r»N s,m an ■ — dfl*>0n- 
1 "!1 •acJUud no* prpducla. m a ch In Bf ^ , building*. 
nlrpIflFifl*. «<l, flic Many pooplfl hUYL* thlt v.ilnnbl<i 
luloni wiihnu-c knowing ll. OraM-toman are m brg 
demand nl high pay. 

Enjoy a «re*r wA«re fhp robs artef money ere? 

U.S I.Jihnr D*p(, ra porta d ratting jdIji 

r ara on muHli. American (n*Muti! 
lor Doisgn £ th-fKing Svrv*^ ravwla 
WarrM are up t$% in 1**1 g y»»r*. 

Don't wait! 



3 BIG DRAFTING KITS 
INCLUDED with course 
when you train at 
home in spare 
time with us, .. 




We'll Mud you 

II* SELF-TESTING KIT iitcMmi 
Viiii ■ ill 5 Wfiy 0r*hm^ initniment FREEJ 
RUSH COUPON TODAY r *.» 



Cjrrviri ttf Horn* Srudy 

Norfti ftmnuMit School ul Drill inf. Dept, rmtt 
t«nns ixpt . 450(1 Cimpur 0r. P Hrnp*i5 Btaeh, Ca. ^?H60 
Yea. r rtant to tail my ophtirdt for Grafting, 

PlMie ru*h my fra# Int Kit. No Mlam-un nrill tell, 



J Nirrvr 

] Udrm 

U*k=l 



L *H. 



. Slat*. 



.lit. 



PHOTO HINTS 

FROM READERS 



Drying film-lank aprons fast 




Those pi static nprons uacrl instead of 
reds tn some developing ta,nka dry 
fast i!xcept For the looped end. But 
you uon easily screed up the drying 
process by stuftinjz a rotled-up paper 
towel inside the end loop to absorb 
moisture. Wooden spring clothespins 
at the apron ends keep it from curl- 
ing; the clothespin at the looped end 
should be dipped to the paper towel 
a* shown. 

— CrYtttf TVtnrtjrfrb n T Lon Anffnlefi r 



Filtering chemicals quickly 




Fhf tograpliic chemicals should he fil- 
tered before you use them let elimi- 
nate any impurities. But put the filler 
in your funnel and the long wait 
whi'e the chemicals drip through can 
strain your patience. By putting the 
filter in n strainer suspended in a 
funnel as shown above, you can filter 
a gallon of solution in a few minutes. 
Make sure that you use a filter with 
no center hole. 

— Lnvc Sander. Yakima, Wa»h. 






POPULAR MECHANICS 
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TO FILTifl 

acAci ms 



PALL ML 



EXTRA MILD 



it:-, t^«| 







2800 mg. tar a week 
you can lose...with 

Pall Mall Extra Mild. 



Warning: The Surgeon Genera! Has Determined 
Thai Cigarette Smoking Is Dangerous to Your Health, 






Two-pack-a-day smokers, here's good news. 
Say your present cigarette has 20 mg, 
tar, Pall Mall Extra Mild has only 
10 mg , tar. That means each 
Patl Mall Extra Mild can 
save you 10 mg. tar, 

A pack saves 200 mg. tar 
A week's smoking, 28001 
With Pall Mall Extra Millets 
great taste you don't miss 
those 2800 mg, of tar. 



!l] i v ' Mi". I! 1 ni£ nmiiifi-f ay [:■ : c i j.i r i: >. »1l h« ; nrl Nij. 7$ 
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QUICK SHOP PROJECT 




3 easy ways to 
bore holes faster 

1, Irwin Speed bar * *'M" wood bit for alt 

electric drills, Spade-lype head 1 , exclusive 
hollow ground point. $lar!s last, culs Pasl 
17 sizes, V* w to IVaT and sets. 

2, Irwin No, 22 Micro-Dial 4 hand brace 
expansive bit bores 35 standard holes. A" 
to 3 T . Just tftal your size No 21 bores 19 
standard holes. Vt" Id 1 V<*. 

3, Irwin GST Solid Center bond brace bit. 
Delivers double -cutler boring action,. Me- 
dium-last screw pilch. Balanced cutting 
head. 16 sizes. V* ' lo 1 Vt\ and sets. 

Every Irwin Wood Bit precision-engi- 
neered of finest tool steel, heal treated full 
length and machine -sharpened They lasl, 
bore fast, Buy Irwin . . , buy the best. 




Spwtbnr "•*" 

S*la. 6 end 13- 
bit SGI* in n : t: C .“d i 
■sloraga rack. 



Strait-Line Chalk Lin* R itl Box 

50 n. Jt too it. *1 im 

Rppul»r-prle*d lr*in seir rh,-iik ,-.-j 
aluminum alloy box. Easy action reel, 
leak brool. PracllCfl-lly damage proof. 
Fite flecker or hfruj, 




every bit as good 
as Pre name 

at Wilminglon, Ohio 45 1! 7, since 1 BBS 




Send for New 1976 



WOOD 

andwoodshop 

supplies 



New — -i 

mihi-pOllhOUSE 
■FURNITURE KITS - 
NE.W NrNI. LATHE 



CATALOG 

F ina riomestre aryl impcuTed 
Hardwoods. . dimensions, 



blacks, plywoods. Everything lor your shop 



hand and power tools, upholstery and lamp 



supplies, cabinet hard ware, clock and inlay 
piclurt? Kris, much m ore - in stock For qa ta log 
send 50V for handling, Postage to 



CRAFTSMAN 

WOOD SERVICE 



b*pr $q~ih iiirrSnm 

CP>m jh®, tumw t'l.iHS 





PRO QUALITY 

AUTO BODY 
REPAIR PRODUCTS 

THE BEST YOU CAN BUY 



ftafllaa Conaunwr Product* Divltion 
Uflliey P, Cleveland, O. MU 5 



aOMD-TlTE FILLER MTS Fa 

mous White Diamond Filler 
featuring, color change mixing 
BondTite: by the Pro's 

for over 20 years 



FIBERGLASS - Mis. 
Resin, Wat. Cloth and 
Hardener far repairing 
any rigid dean surface 
Great for custom; Ini 
and restylmg. 



FOOLS & ACCESSORIES 

Use (he tools of Ihe 
trade lor best results 
new Bond-Tits hammers, 
dollies, dent puller, fie* 
sander, shaping files, 
abrasive discs, plastic ap 
pheators and tack ra^s 



FREE “NOW-TO-DO- IT M BOOKLET 

12 pages of step by step Body 
repair tips. For FREE copy send 
sell addressed envelope 1 q 



WHY ARE TV ACTORS 
AMONG THE RICHEST 
PEOPLE IN THE WORLD? 




No one knows just how rich people 
like James {Gunsmpka) Arness, 
Lucille (I Love Lucy) Balt, Robert 
fDr Welby) Young. Danny {Dad- 
dy) Thomas are, but it is in the 
millions of dollars. How do they 
do if? H is really quite simple. It 
is called residuals. Every time a TV 
show is replayed and played agai n 
these people receive more money, i 
Yet, Lhey do noi have to lift a 
finger to do ill NOW, there is a 
way for you , Mr. Average Man, to 
participate in residuals. I have a 
product which once put on loca- 
tion demands- no additional ser- 
vicing, Once a year, that's right, 
once a year, you bill the Client 
for a full year in advance! The 
rest of the time you can loll in the 
Bahamas or swing at Las Vegas, 
for your business keeps working 
for you! 

However, you must work to set up 
the initial locations. This is imper- 
ative, One year will be given to 
hard work, but Nke the hard-work- 
ing TV performers, you will then 
have your own residuals. 

This is rny own program. There is 
no other. Send me your name and 
address on a postcard and I'll tell 
you more about it ! 

Hank Williams, Dept, A-2-FB, 
1512 Jarvis, Chicago, Ilf. 60626, J 



Tee game 




A simple and fast shop projei i 
this puzzle can be turned out by 1 
the score fnr ffift-wivinfj or for use as, 
door prizes at church affairs and ihv| 
like. Playing the frame, however, is a 
bit more difficult. 

The object of the game is to elim- 
inate a] I of the tees but one by jump- 
ing one tee at a time. There are about 
five combi nations i [ think) that will 
accomplish this feat. Just learning 
them will keep noisy youngsters iiuiet 
for a spell. 

Make the puzzle board of hard- 
wood if you want it to last. The 
beaded edjre isn't a must, but it does 
dress up the a p pea ranee considerably. 
Lfs<> a tung nil to finish the wood. 

— Met Crnxby 
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POPULAR MECHANICS 






f « « 

LAST TIME OFFERED 
A T THE OLD 
1973 PRICE - $7.45 



WE HAVE NOT RAISED OUR PRICES SINCE 1973, BUT EVERYONE SUPPLYING US HAS; 

* Postage UP 33% * Stainless UP 70% * Aluminum UP 40% 

♦ Printing UP 25% ■ Delrin UP 42% * Advertising UP 28% 



W* (locked up heavily on materials in 1 573. These dock) are now about gone. Our new price will h*ve *Q be <n the St 0 To S1 1 range. 



STOP DRIPPING FAUCETS 

FOREVER 

Stainless Steel 

Guaranteed to work on any conventional faucet or we'if refund every penny. 

Guaranteed to fa$t the fife of your faucet , * , carries a no time-Umn money back guarantee , 

II you wjn( IO permanently Slop a leaking faucet, just chirking the washer is not the answer faik any plumber!, 
Conventional lauce! val ve seals are made From brass and wiM Corrode, pit a^d wear cut. This is the cant* of 90% 
Of atf faucet teaks 1 Replacing ibir washer may work temporarily, but only until i| if again chewed up by the bad 
va I vc H*it With over 1 DD deferent jiees and thread comb '-nations, iCp'acing the valve- Seal can be both di^icull 
and expensive - and you Still end up wnh ,i brass Seat - only to *cai[ the corrou-orv cycle again. 

NO PLUMBER - NO SPECIAL TOOLS - NO SPECIAL SKILLS 

Will, Dor VULCAW UNIVERSAL FALJCFT RESEATI NC, KIT you cffll Mop Ih-L sort ot Irak FOREVER. Vow got 
8 umviTsal valyri seals made ol high giadc -surgical stainless slflfll — the same 304SL stainless Steel used in atomic 
Nnwclon iirwB sirhrn;>r.ni’s. Becauur of fh c ii stimnith and irsitlanee to COi i pupn, wi? offer a no-EinW-hnUl money 
b.mk guji anfer?. The installation tool which comes with the kit insures ihai the Seats will fit peiledlly any faucet 
that uses leathers because [he Vulcan via mlc« seal mounts light in your old scat (you don't remove it 3. 



With 





UN’^ I L "C i r to rt l r I mm i a i> 

■ Plppsp I iff VMM’ LhmI'ijI'I- VuhtJn Kil. t k-ni'-nl fflnlM [i> i 

lTMl avftHll 1 1 - ii»vpr pfliirniFi.l I ij>kI ,1 hii m* ligmi .lnj luvp Iippp- r ihp n'-F l-r'v 

*hr ifjln. -wrt il fM-ly h-»i|« m Ihf n-u>'1. sl*vp ^fKiluiiy r»ow Trunk 

T'lil -n-u III- Ifpp 4 hH 1 friAin Hrip". " tj D IV Km' An'iArii-Lj TK 

"I n-n inyp-r 111 .in tVi-amvI mi ll tuji t h l 'ip mrlhi:>T nl imt.ii' nvf ami lhn rpjulli. 
Tii-i k iPip i.i li tim< in u»«» vf.»i 1 dari'S i'A*[ | »ilh#r a IiaL'h IammI hjf op* 
that mill «Fid cum iiii Hit- Ii-ji auii<.' i.M c. Yi'HiuUtiF-ilij*. V* 

'P(Vat« tand mp tin* riiUPti Vvlcnn r.fucpl hp|m«' tt.'It and v. . h - c 1 1 - r H WLh 
adlipuiH' Yiju ir.li lih* tu- Uma lh,it I Kipvp ifiMjMf-H A t*ali irfrm lh# (pajipoi 
Vi( aim) am v#i¥ w*d piajtprt j-.rt (ritKi.iiAinc about yny p'&Hi"r( '' 0 F IU 
ill-RFI ¥■>■*! *, CA 

"Thu iiain. 1 htii bdtti ttparL’Iun^ inr. lui jii Fajti lwAiiiy vaani.'- 1 A.R.3. 
Clmlartd OHI 

■"V-^uf uctimpt r«Vii*H iiM.|-i i|( hijvii -.AiaU Ship rMv Wotfct 1in«l Will hr hi(WY 
i pr c-ininF mfI vcutr (ifchJiicI |(j luodVR' l n Iriiiilti And aGquaap1-9d|4« " N.S.P 
Mijniiial.ri, VT 

''Sen-P ■• in* HfEi I TirtlriFpd lAP or ruii-> UUnlrUl fauiFpl 41r|i.iH *! li And (tnaplp 
'huiiyhl lhav wprp to yra*r t •>■)** napflly HONE 1 fd riJtfFPGiali' il il yvtl'd 
Itprprard mp anqlhnr Lib , Vifii'iFf .r wi.i-irlr i I'll Hppii ppid twrybody thy-yld 
hr*» ttni tit Einwrn* t>,ii*F j! rum nn t>rH+< ranTOn.'' H.Si.P, Hilltdair, Mi 
'[ liriVP li#nn tii<i>4 yuilr IflllVAitill 1.11,4*1 f*|i.mF hit, .mil J-f .iHI.UPd Ail Ilia 

nutriutir el did fAuceis, i jm m n#Hl ei aMHibavi wt Hid! wtifw ten. 

Pibaip 1-nH inc Iri'-pii ■cb’iKL In- 3? fliMrl utnui wit," MW, Apr. Mb'. 

£*»lrl* SVA 

"S-vp-al ypaii rtvu I tuopl-td ,il fcKp rAit«-lt in my lioiasr riilh-ybui snalt amJ 
w.iihru .in-.H . I j-ti rIjH |o lay, I I' ji* atm had a da H|> line*. Navi, I ham* tDTi* 
f Ulan taurrll IP Ilk* UF| pi and At I *1 -Il h.ivn y*yr 1-nis-l nil I n**d *i p MIN 
UMth waUia't aorf ptlhM-v* I am Httictking my di*ck foi an add-i.piui dc-tin 
t*n '' S It.C MqiFi*fiip_ CA 

"kil wtrkl Hwd. *od youF 1 -whnieal AHW tv«r Ivtfni ip htrpvr Rh buvn*it " 
S.Qu, Sa" Dipqo, L A 



f Hry- seals come wnh S matching noii'CxiwiHfinfl urhyersai mated wmsheri mddr.' 
ol Del mi® — $ material so tough it is used in making guars, With these washeis 
you also end ihc annoyance of old fasTiiLin lubbei washers rh.it swell and cut 
uH youi ficn waler usually ugln m the middie of washing your hands or 
iimu'n a showi-’p , 



HOW OUFl KIT WORKS: A 

special hand toot tuts groove in 
youi old favicct '-e.it 



Dclnn(T j : washer is universal. Does not 
iHrud to fill ujj washer holder, Does 
not need side supimie 





Pleass rus! 



MAIL THIS NO 

Ordei l otl.F y* a? tlvr nkJ puce S7 4S(i.(.i,d, lm 



Surgical sMmless sti!r:l -,e,il held in groove with space age adhesive Sealant, 



IF you Mlow the sample do il yotir-sdll illnslralcd instructions Ihat jm 1 irr 
eluded With you i kil, ytiu can hardly go wrong, You, can repair any standard 
Fjucfr that usel a washer arid seal - no (natter whal brand or age. 

THE VULCAN KIT CONTAINS: 0 stitmleis seals, 6 mated Delrin® w-athert, 
installation tool, adhrtuve sealant, ■ I ; n s-T r ,i 4 iMd inilructiOnt and an Unconditional 
N0-time 'limit Money flack Guarantee. Tire price of rhe kit - enough to repair 
g Single fauttts IS only SMS PPtl, Vtilcjn Mfg, Cd,, Bux 33, Dc-pt. PM?4, 
Grand Valley, Colorado &I&3& 

RISK COUPON TODAY "" 

Vttui futu-n- iiF'rtJs ■ Kits msildl iarm- iJ.iv Order received. 



O Vulcan Resetting Kn includEi 0 sroirfEss seats, B 
Dtlfioi- wiisheis, 1 rube udhifsiye, illustrated instruc- 
tion i - S7.4S PPd. 

□ Vulcan Flasfloling Kit inClud^i 3 slainlflii ieati. 8 
Dflrin h>’ wishtd, 1 tube adhtiivi, i Hun rated initruc- 
uont PLUS fi extra stainless »ati F G Dalrm - waihen, 
1 lube adhesive — S8.&5 PPd, 

□ Vulcan Resenting Kit Includes B nainiew seats, 8 

Delrin ■» washers, 1 tube adhesive, i I lustra tad instruc- 
tions PLUS 12 extra stainless seats, 12 Delrin - 
washers, 2 lubes adhesive $11, SS PPd. 

O Stainless seats with matching Debm - washers, 2 tubes 
adhesive — $4 .SO per doi. sets, PPd. 

_ l understand that my money will bn immediately refunded 
5 if 1 am not 100% satisfied wtth the kit, 



OepL PM 74, Grand Valley, CO R1635 

chock or money order, Charge to my 

master charge O bankamericard 



VULCAN MFG CO„ So* 33 

Enclose# $ 

Full Card No 



Expiration Date 



‘ Canadian Cunonrieri: Please order from OPTIMUM, 100, Place Charles 
Lemoyne, Suue 254, LontjueiH, Que. J4K 2T4 

NAME 

ADDRESS 

Cl TV STATE ZfP 

Ar ! ' : r 1 ’ “ Apt. Route Manaders, Pfumbtrs, Motel Si Hotel Men Send us! 
a couple of old seats: we'll mourn two Vulcan seats FREE as a demonstration. 



Used in Thousands ol U.S. Homes & 8uv ncr.sci 
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Instant port for 
oil tankers 

by Norman Skiarewitz 



A huge, heavily laden oil tanker 
ties up to a floating buoy, hooks 
onto hose lines and starts pumping 
out its cargo — with no land in sight. 
It doesn't need any help, doesn’t need 
to go through tricky docking ma- 
neuvers, doesn't even need a harbor 
to anchor in. 

Pioneered by Imodco, Inc., of Los 
Angeles, such SBM (Single Buoy 
Mooring i terminals are saving 
precious cargo-transfer time and 
millions of dollars in port facilities. 
An SBM can be stationed up to GO 
tuiles offshore, requires no operating 
personnel, is unaffected by raging 
seas and can handle ur. to five differ- 
ent liquid transfers at the same time. 
A tanker can, for instance, offload 
jet fuel, gasoline and diesel oil — all 
simultaneously — while also taking on 
fuel for its own use- 

Lines below the buoy lead down to 
the bottom where submarine pipe- 
lines carry their contents to shore- 
based refineries or storage tanks. The 



process can also be reversed— a tank- 
er can be loaded from shore without 
ever earning into port, A swivel con- 
nector allows the ship to awing freely 
with wind, tide or current changes 
without interrupting the transfer. In 
multiple- buoy systems, a tanker is 
fixed -moored and often must suspend 
operations while it changes position 
or rides out a storm, SB Ms range up 
to 50 feet in diameter and may weigh 
140 tons. More than 100 are already 
in place, mainly in the Mid and Bar 
East — helping to speed petro- 
leum products to an oil- hungry 
world, + * * 






, floating 

\ BUOY 



ANCHOR 

LINES. 



FLOATING 
HOSE LINES 
TO TANKER 



SWIVEL- 

TURRET 

CONNECTOR 



UNDERGROUND 
PIPELINES 
TO SHORE 



SHORE-EASED 
REFINERY OR 

STORAGE TANKS 

V 



HOSE TO 
PIPELINE 
CONNECTOR 



65,000 more technicians 
needed by 1980* 

Learn Air 
Conditioning, 
Refrigeration 
and Heating. 

Learn at Home With NRI’s 
Master Course Program 
In \bur Spare Time 

Start a well paid career in the 
field of air conditioning, refrigera- 
tion & heating with practical at- 
home training from NR1, The NR1 
program was developed with tech- 
nical assistance from ihe York 
Division of the Borg -Warner 
Corporation and it uses bite-size 
texts, fine professional instruments 
and tools, and ‘"hands-on" kits 
to make learning easy. 

Air Conditioner System 
comes with Course for 
Trouble Shooting. 

You get a Circuit Demonstrator, 
Control Simulator, tubing and 
joint-making demonstrator, leak 
detector, system analyzer, and a 
window air conditioner unit for 
hands-on experiments. 

Optional Resident Training 
at Famous Vbrk Institute 

Graduates of the Master Course 
may take advanced work at the 
world-famous York institute 
Resident School at no extra 
charge. Working with expert 
instructors you will receive 
practical experience equal to 
months of on-the-job work. 



Send for your 
free catalog. 




‘US. Dtph oF Ubor Bulletin 1SZ4 
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No other TV/Audio home study 
school puts prices in its ads. Why? 



Maybe It’s because they 
can’t match these values 

NRI will glue you complete TV/Audio 
service training with a solid state 25 ,Jf 
diagonal color TV and a 4- speaker 
Quadraphonic System for less than the 
tuition cost of TV or Audio alone from 
* the next leading school. Only NRI 

gives you a choice of five ways to learn, 
f starting as tow as $370 . , r with con- 
venient, inexpensive time payment plans. 



NRI pays no salesmen, We buy no out 
side "hobby kits" for our experiments 
and training kits. We pass the savings 
on to you, giving you the top educa- 
tional value available anywhere. 

lake your choice 
In TV/Audio training 

Only NRE gives you a choice of five 
courses in TV/Audio servicing. Each 
comprehensive course features bite- 
size lessons, special reference texts. 



special engineered "power-on” training 
kits, and service instructions for black 
and white TV, color TV FM multi- 
plex receivers, PA systems, antennas, 
radios, tube, digital circuitry, tran- 
sistor, and solid state circuits. 



Wfl ICHOCtS 

WtOfOwHii COfllinulno iOucalton C«itet 
Wiveormn 
Woih.'^gton, PC 





7 kits including Quadraphonic Stereo*. .$370 

«r k:w monthly tiffflt 

A basic TV/Audio Servicing Course including 7 training kits for 
your experiments. You build your own 4 -speaker Quadraphonic 
System, solid-state volt-ohmmeter, CMOS digital frequency 
counter, and electronics "Discovery" lab. Includes 48 bite -size 
lessons {18 on color TV), 10 special reference texts with hundreds of 
servicing shortcuts, tips on setting up your own business, etc. This 
completely up-to-date course covers black & white and color TV, 

FM multiplex receivers, public address systems, antennas, radios, 
tube, transistor and solid-state circuits.. 

1 1 kits with Quadraphonic Stereo 
and B/WTV...$465 law iB'-'i 



A complete course in B&W and Color TV Servicing, including 48 
lessons (18 on color TV), 10 special reference texts and 11 training 
kits. Kits you build include 4- speaker Quadraphonic System, solid- 
state volt-obmmeter, CMOS digital frequency counter, electronics 
“Discovery” lab, plus a 12" diagonal solid-state black 8t white 
portable TV to build and use. At each assembly stage, you learn 
theoiyand "Power-On'’ application of that theory in typical solid- 
state TV sets, 

1 1 kits with 19" diagonal color TV...S795 

IK Igw r^ofilKh f#i'ms 

The course Includes 42 lessons and 4 reference texts plus kits and 
experiments to build a superb solid-state 19" diagonal color TV 
receiver , . . complete with cabinet, and engineered specifically for 
training by NRI s own engineers and instructors. This handsome 
set was designed from the chassis up to give you a thorough 
understanding of circuitry and professional trouble-shooting 
techniques. You build your own solid state volt ohmmeter, CMOS 
digital frequency counter, and experimental electronics "Discovery” lab. 

14 kits with 25 diagonal color TV and 
Quadr aphoni c Stereo. . . $ 1 095 , 00 or Invr p*errlh|y I, mu 

The ultimate home training In Color TV/Audio servicing with 48 
bite -size seasons, 10 reference texts, and 14 training kits , , . 
including kits to build a 25” diagonal color TV, complete with console 
cabinet; a 4 speaker Quadraphonic Center; a wide band, solid state, 
triggered sweep, service type 5" oscilloscope; digital integrated 
circuit color Tv pattern generator; a CMOS digital frequency counter, 
and an electrons ts ''Discovery” lab. This gives you both TV and 
Audio training for less than the price of TV or Audio alone from 
the next leading school! 



This Master Course combines theory with practice, using (he "Power- 
On" stages for experimentation and learning. Building NRI’s 
equipment will give you the confidence and ability to service any 
color TV or Audio unit on the market. And you’ll have a magnificent 
TV and quadraphonic system for years of trouble-free performance. 



Advanced Pro Color with 1 9 diagonal 
color TV.. .$645 



or io<¥ rt-m, 



An advanced Color TV Servicing Course for experienced technicians, 
18 lessons, 5 new "Shop Manuals", and NRI 19" diagonal Color 
TV receiver with cabinet. 
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the production of the sensational new 20th 
Century-Fox movie Lucky Lady. And the yacht, 
or, if you prefer, a cool $100,000 in cash, just 
might become yours if you win the KOOL 
"Lucky Lady" Sweepstakes, To enter, follow 
the official contest rules and mail in Lhe entry 
blank. Then you’ll be eligible 
for the drawing of the winner of 
‘"Lucky Lady,"" or two tickets 
for the film. Who knows? You 
may be sailing over 



cool waters or 
counting all that 
cool, green money, 
ft's one of the cool- 
est sweepstakes 
ever from the cool- 
est cigarette ever. 
That's KOOL — Fit- 
ter Kings, Super 
Longs, Milds and 
Box, 






mZ 






Grand Prize; 

The $100,000 63-foot yacht “Lucky Lady" or 
$100,000 cash! It's the actual boat used in the 
making of the spectacular new 20th Century- 
Fox adventure film. Lucky Lady. starring Gene 
Hackman, Liza Minnelli, and Burt Reynolds. 

10,000 Second Prizes; 

Two tickets for the picture Lucky Lady , 

Two things about this sweepstakes are 
extra cool. One is the great taste of KOOL ciga- 
rettes, The other is the 03-foot, $100,000 yacht 
‘Lucky Lady." It s the yacht sailed by Gene 
Hackman, Liza MinneJir, and Burt Reynolds in 



Warning; The Surgeon General Has Determined 
That Cigarette Smoking !s Dangerous to Your Health. 






new years 



LUCKY LADY 

SWEEPSTAKES 





KflDL cigarettes proudly presents... 

THE K£BL LUCKY LADY SWEEPSTAKES. 



OfMolel ftulai: 1. To enter, print your name. iddreia, ertd tIjj Code 0A ma 
enliy Plana, (Sr an a 3" i y ahe+t of paper. Mall lo KQOL "Lucky Lady' 
Sweep* takes. P.0 Boa 4440, Chi capo, lllinakt W67T. Enter ollefi, birt each 
•filrf muet be milled ieparaUHy. NO PURCHASE NGCESSARTl 
1, Each entry moi-t Include Iwo empty peek* fli KOOL. or 
s J* j T piece ol paper on which you Hava printed (he 
worda "COME UP TO KOOL" in plain bloc* let- 
tart, Enina i mint bo potimarked by March 
t, tPTO. l. Prizaa, The Grand Pnia- 
tha 8-3' y*Cht p4 Llieky Lady/' 
valued at n oo ooo or jtqe.ow 
a tap. 10.0 DO second prize a 
-1#o IkKtli to Ihi film 
Lucky Lady. Ticket! ere non- 
transferable and not redeem- 
able lor cam. *, Orand Prize- 
winner dheos-ee yiCftl or pash, 

Thr. yet hi will bo delivered Id 
in a winn*r al Hi berth In Cell- 
lornla. Payment Pi Federal, 
ante, and Ideal tax*! Impwed 
on tha prizewinner and the coal 
el del Iva? ing lh« yacht to the 
winner'! honre ally are thy *ole 
reapcnilbdily of Uva prizewin- 
ner, Priit ie ncn-tranaiarablo. 
ft, Winner! will be aeleCled In 
a drawing conducted by H. 



»— « .»x-M 



□In an A Co., the m*ulla ol which will be I Inal, The pdda of wUrnJfflp wW bo 
determined by me number of enlrle* receded. AH prize! will be awarded. 
Grind Prirew.nninr must agree to uee cl hit name and picture for iMi pro- 
mol Ion. 4, This sweepstake* la open only In resident* Of Iho Unlled Slalea SI 
year! ol age or older, Ern-ployaea ol Brown 4 W|1l.l«rt*On Tobltto Corpora- 
tion, Hi aim lat* companle*. adver tiling agencies. H Olean a Co., ZOth 
CefttUiy-Fov film#, Inc., and their advertising agencies, and Ihelr flmlll*! are 
not eligible. Void In Ml*!OuN and wharavar else proMEMlWf or raairlcted by 
taw am Federal, atata. and local law# apply. 7, for ma name of iha Grand 
Prizewinner, aeiid a eeparate elamped, aelt-addretaed envelop* io KOOL 
"Lucky Lady" Winner*, P.Q. Bax WSJ. Chicago, llllnole *0677. 



KOOL "Lucky Lady" Sweepstake* 

P.O. Box 4#4d 
Chicago, Him ola 40677 

Rleaaa enler me In 1Aa KOOL "Lucky l*dy" Sweepile>*#, l cerllly 
rnal I am at least 21 year* Of age and have read th* OlUclaL fulei. 



Hem*. 



™-n 



Ad-drasa. 
CM* .. _ 



, Siate. 



.iip. 



"Upiiiir^aV 



mo purchase hecessaiW 



Kings, 17 mg. M iar," 1 .3 mg. nicotine' Longs, 17 mg. M ier/ r 
1 .2 mg. nicotine, av. per cigarette, FTC Report Nov, ’75 




BY JOHN F. PEARSON 



SCIENCE WORLDWIDE 




To avoid a flash in the pan 

The photo above doesn't show a visi- 
tor from outer space. It shows a man 
wear in fir light-actuated goggles devel- 
oped at Sand i a Laboratories, Albu- 
querque, N,M, They're designed to 
protect military pilots against eye 
damage and skin burns in the event 
of a nuclear detonation. 

The tenses consist of a layer of 
ceramic sandwiched between polariz- 
ing elements. When a voltage is ap- 
plied to the lenses, it induces atomic 
units to move into an “orderly” ar- 
rangement, permitting the transmis- 
sion of polarized light. The goggles 
are "open/ 3 However* when a sensor 
detects increased light levels it causes 
the voltage to be cut off. Within mi- 
croseconds, the goggles become 
opaque, allowing virtually no tight to 
pass through. As the light intensity 
diminishes, the lenses gradually 
“open" again. 

No refrigeration for this milk 

Within 5 to 10 years, the purchase of 
unrefrigerated fresh milk could be- 
come commonplace, creating energy 
savings that ultimately would benefit 
the consumer. This revolution in 
marketing could be brought about by 
a process invented by scientists at 
North Carolina State University. 

Milk is normally pasteurized or 
partially sterilized by bringing it to 



high temperatures for a short time. 
Not ah bacteria are killed; those re- 
maining will turn the milk sour if it 
is not refrigerated. However, heating 
the milk to very high sterilization 
temperatures gives it a “cooked" fla- 
vor distasteful to most milk drinkers. 
Their process, explain the scientists, 
restores good flavor to sterilized milk. 
They say they have isolated an en- 
zyme, sulfhydryl oxidase, that cause-s 
n group of chemicals — the eulfhy- 
dryla — to convert mtu disulfides, re- 
storing the milk’s flavor. The sulfhy- 
dryla are produced in milk proteins 
when heated. 

“The ability to process ultrahigh- 
temperature sterilized milk with a 
flavor indistinguishable from the 
present pasteurized milk would mean 
that, after processing, the milk could 
be transported ami displayed in the 
grocery without refrigeration,” say 
the researchers. 

Data transmission by laser 

A worldwide laser communications 
system will soon be under develop- 
ment for the Air Force by the Mc- 
Donnell Douglas Carp* It would use 
three synchronous satellites 22 ,000 
miles above the Earth to relay mes- 
sages over laser beams among air- 
craft, ground stations and other satel- 
lites. The space laser would be able to 
transmit a bill ion pieces of data per 
second, say McDonnell Douglas offi- 
cials, which is 20 times the volume of 
data now sent over a commercial 
satellite communications link. 

Have a chunk of water 

One pound of a new “supers! urper" 
can turn 1400 pounds of water into a 
rubbery gel. Superslur pers, recently 
developed by Dept, of Agriculture 
scientists, are starch and petro-cbem- 
ieai combinations that hold water in 
a swollen duplication of their dry 
forms. Dry films, for example, expand 
and thicken to become gel sheets. 
Flakes or powders become piles of 
water made up of particles resem- 
bling crushed ice. 

The scientists foresee many fluid- 
handling applications for the slurp- 
era. Mixed with a sandy soil, they 
would stop wind erosion. They also 
could be used to gel water for easier 
handling of industrial and animal 




wattes. As a coating on bandages, 
they would keep wounds dry. In a 
series of tests, diapers coated with a 
superslurper absorbed 20 times more 
urine than did standard cotton jobs. 
That alone should make the slurpers 
a success. 



For skiers who gel bad ‘vibes 1 

Fast-moving downhill skiers some- 
times have trouble with hard-packed 
snow. It sets tip excessive vibrations 
in the skis, causing a skier to lose 
control. A new ski made by 01 in Ski 
Co., Middletown, Conn., gets around 
the problem neatly. 

The ski is made like a sandwich, 
with structural fiberglass components 
on top and bottom and a layer of 
damping material in the middle. The 
“damper/' which runs almost the full 
length of the ski, is a polymer made 
up of tangled, chainlike molecules. 
When a vibrational force is applied. 





the molecular chains become ex- 
tended. When they meet resistance 
from neighboring molecules, they dis- 
charge energy in the form of heat. 
Then, because of the elastic nature of 
the chains, they quickly “snap back" 
to their original form, reducing vi- 
brational magnitude. In the photos 
above, the Olin ski and that of a com- 
petitor had similar vibrational forces 
applied to them. As the bottom photo 
shows, the competitor's ski continued 
to vibrate after the Olin ski had come 
to rest, * * ★ 
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CANADIAN 

MIST. 



Canada at its best. 

Try the light, smooth whisky that's becoming America’s favorite Canadian. 

Imported Canadian Mist 



IMPORTED &RgWN-FORMAN D15TIUERS IMPORT COMPANY W.t., N.Y., CANADIAN WHfSKT-A BLEND, 80 OR 66 8 PROOF, . 1975 



When is a full-size Chen 




When you’re six people and could use the room. 

Sure, the six of you would be almost as comfortable 
divided into two smaller cars. But that’s not economy. 
Or you'd all fit into some compact model. 

But that’s not comfort 

Slip into a full-size 1976 Chevrolet sedan (either 
Impala or our luxurious Caprice). Now, that's room. 
According to published dimensions, our full-size 4-door 
sedans are roomier than those from our nearest, sales 
competitor — more shoulder and leg room in both the 
front and rear seats. 

While we’re talking room, note that the trunk of a 
76 Impala or Caprice sedan will hold almost 19 cubic 
feel of luggage (more than show n here). 





76 Caprice interior with available 50/50 split fm" f 









When you hook up your trailer and know you 
Chevrolet was built to tow it. 

The full-size 76 Chevrolet with proper trailering 
equipment can pull loads up to 6,000 pounds. That’s 
about a ion more than the recommended limit for 





1 576 Caprice Classic Sport Sedan, 




Uif . r rrtikitMi* 






olet an economy car? 



► hen you look at resale* On a nationwide 
rerage, 3* and 4-year-old Impala and Caprice 
jmpes and sedans have a higher resale value 
inn the most similar models from our 
rarest sales competitor, 
fact, a 4-year-old Caprice sedan has a higher resale 
Jue than most other full-size sedans. 




£hen you consider Im pa la’s improvement in 
is mileage over 1974. 

iicording to city mileage tests conducted by the EPA on 
>74 and 1976 models, the Tmpala. Custom Coupe with 
andard 35(^2 Vg power team shows a 21 % improvement 
fuel economy. (Highway mileage tests were not run 
iT the EPA in 1974.) 

EPA Buyer’s Guide ratings for all 1976 Caprice and 
npala sedans and coupes with standard 350-2 V8 are 
? mpg City, 18 Highway. 

R^UKmfcst: EPA mileage ratings are estimates. The 
itual mileage you get will vary depending on the type 
"driving you do T your driving habits, your car’s 
mdition and available equipment. For California EPA 
;lings and power team combinations, see your 
hevy dealer. 



When you could save over $530 in recom- 
mended maintenance costs on the *76 model, 
compared to the *74* 

In 50,000 miles of driving, if you follow the Owner's 
Manual for recommended service* a full-size 1976 
Chevrolet with a standard 350 VS engine using 
unleaded fuel could save you over S53Q in maintenance 
costs, compared to the “74 model using leaded fuel* 
While parts and labor costs will vary throughout the 
country, we’ve used current list prices for parts and 
lubricants, and a figure of Si 2 an hour for labor. 



When you realize a 
full-size Chevrolet 
is probably priced 
lower than the 
full-size you had 
in mind. 

Comparing Manufacturers’ Suggested Retail Prices for 
base models, you’ll find full-size Chevrolet s are priced 
lower than all full-size ears from our nearest si* sales 
competitors. For that matter, they’re not priced much 
higher than similarly equipped smaller cars. 

The full-size 1976 Impda or Caprice; It could be your 
next economy car. 





I 1 

! South Carolina offers you ! 
1 the vacation with all the extras, j 
| At no extra cost. \ 

We'd like to help you spend less money for your vacation this 
year. By getting more vacation for your money. 

So we’ve put together the South Carolina Trip Kit- It’s full of 
facts about all the things South Carolina has to offer. Like beaches, 
mountains, hunting, fishing, camping, edf, tennis, lakes, boating, 

I gardens and historical cities, And you'll be surprised how many of 
| our attractions are free. I 

Even the South Carolina Trip Kit is free Just send us the coupon J 
and find out how you can have all the South Carolina extras. At 
no extra cost. 



I 
I 
I 

Name . Address 

| City State Zip I 

Free South Carolina Trip Kit 

I M*l fo ShmiH Gwoiiita DiViiton 0 / Tauium, i’S, Gambia GmJate 2*W2 




FINISH CORNERS * CUT MOULDING 

WITH ANY ELECTRIC DRILL 



NO $50 ROUTER OR $6 BITS NEEDED! 



* Vqj don't ItiM In buy an t^tmlnt RiUttr to 

* flu lib dpnntrf. inaiiliftiiE l ''ARCD 1 ' Cuitrri 

* do the work al a friction uf the chit. Simp If Kip 
T me curteri v*" shank in uii drill and It’s ready 
4 fa produce! Dual Guides assure aetPflll CliU 

* il9ni eatlre lenem t wiaih at morN piece, Cult 
■ Appd, pintles, salt mellli- Gullity-midc in U.S.i 

* Of haftfuneU steel. These Cutlers Slid lit i WfWk 

* frith ill Eleclric hflutrrt. 



No. 6-3 PIECE CUTTER SET 




N* 3-3 PIECE Cimilt SET 




t Radius c Brims 

ffirur .mu 
flasjho corners 



ADJUSTABLE 
BIVEt CUTIS R 
cuts tt'btwh h*m, 

iwiii/ir 




No. 7—3 PiECE CUTTER SET 



BEADING-CUTTER 



tun. W 

CONTOURS 



la 



MAIL THIS COUPON TODAY! 



ARCO PRODUCTS CO ftp., &«i- PM 2 
liq frti! Sheffield: kvt, In cl e freed. HJ. DIB 31 
Ship tt wi m fur Jfrdif fr«**r ifatk GwuIm; 

NO. 3, 3- PIECE curnu $11 . $6.25 

Nd.6, 3 PIECE CUTTER SET — 

He. 7,3 PIECE CUTTEfl SET , 5,85 

Nd.6TD3.ftLL DF ABOVE 6 CUTTERS 14.95 

Q | rodur fhrrk, ».{>.— S|I|J' fOSTFAID. 

(JiU C.O.D.M 






Ufnu 

CRi 



sutk 



,.tli_ 







SPECIAL SAVING! 

Order ell of above a Sen at 
our Special Mon ev -Saving 
Price. Me, 6703, tatif of § 

Cutters, Only PIlMid fci+Pdl+pa-*-«P*"» 



1>*H * m #t> JiBCP hall HllUPl. A* MRrt. 

**** .vfrvwh.r.. arn.r g i r.c* on nfl-di,, 

PaiA MtMlHML 




HINTS 



FROM READERS 



Weatherproof cover 




Puke shackle and hasp's eye through 
holes in the side and bottom of a plas- 
tic bag and you’ll have a waterproof 
cover for an outside padlock that 
let's you unlock the lock from the open 
end. — Walter E* Burt mi 

Channel your router 




When Lining a portable router to plow 
a dado acrosa a wide board, guide 
router with a straightedge damped at 
each side of its base. The cut will be 
straight and true its full length. 

— -Harvey Plunkaetter 

Blind as a rabbet 




Quickest and simplest way to form a 
rabbet is to run the cut completely 
through from edge to edge, then glue 
small blocks back into the cut ,at each 
end. This way there’s no need for a 
cb i sel , — Rosario Capat onto 
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Who builds the best 
test & service equipment 
automotive tune-up gear, 
color TV’s, digital clocks 
& radios available? 




...when you build any of the more 
than 400 high-performance Heath- 
kit products; every one of them 
backed by our famous “we won't 
let you fail” policy. And kit-build- 
ing lets you put your own hand- 
crafted care, and only the high- 
est quality components, into 
every kit you assemble. Build- 
ing instructions are simple to 
follow. ..easy to understand 
...even if you’ve never built 
a kit before. And a special 



YOU DO 




96 big colorful pages of exciting 
electronic kits 



section in the assembly manual 
even shows you how to service 
what you build. 

SEE THE ENTIRE SUPER-VALUE LINE OF 
HEATHKIT PRODUCTS IN THIS COLORFUL 
NEW CATALOG. SEND FOR YOUR FREE 
COPY TODAY. 



• Stereo & 4-Channel Components 

• Color TV’s • Digital Time, Date & 
Weather Monitors • Calculators • Ma- 
rine & Fishing Gear • Shortwave & 
Amateur Radio • Test Equipment 

Mail this coupon for your 
FREE HEATHKIT CATALOG 

Heath Company, Dept. 17-14, Benton Harbor, Michigan 49022 



I HEATH ^ 



Schjumbe-rgei 



Dipt, IT-14 

Hinton Itiitor, Michigan 41022 



Q -pie me Mind my f ree Hiilhkll Catalog 



N im a. 



Address. 



C '*¥ . — Slat* — — Tip * 
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SOLUTIONS FOR MECHANICAL HEADACHES 



CAR CLINIC 



Holy Holley 

/ own a 1971 Chrysler Newport 
which has a 3S0-eu.-in. V# engine. Af- 
t hough the. car is in excellent condi- 
tion, Pm prompted to trade it be- 
cause of art irritating problem, which 
seems minor, that I can't get re- 
paired, When the engine is warmed 
up, it won't start after being turned 
off 10 minutes or so. although the 
starter cranks normally. As long as 
the engine is coot, it starts perfectly , 
/ hare had the carburetor cleaned 
and rebuilt twice at a cost of over 
$100. / would buy a. new carburetor , 
but I don't joawi to replace it with 
another Holley, became / fear the 
same trouble. Can you help me ? — 
Andrew A, Zadany, Corning, N. Y, 

Td &ay your carburetor has a 
grand case of percolation fever. Heat 
concentrated on the carburetor is 
causing gasoline in the bowl to per- 
colate when the engine is turned off. 
The gasoline boils over into the en- 
gine, causing an overly rich fuel mix- 
ture when you try to start the car. 
It's as if the engine has been llmaled, 
and the same starting problems m- 
aociated with flooding are present. 

Although you don't say so, I guess 
you have a Holley £210 two-barrel 
unit in the car since this is standard 
for the ftOO-cu.-in. engine. A reliable 
carburetor, it shouldn't be con- 
demned, because certain adjustments 
which should be made during over- 
haul to avert percolation may not 
have been made. One is the float set- 
ting P which any competent mechanic 
doing an overhaul knows about. The 
other adjustment isn't as common 
and may be overlooked, lt T s the bow] 
vent-valve clearance adjustment. 

This valve in the Holley 2210 per- 
mits pressure that could cause perco- 
lation to relieve itself- It’s a positive 
means of preventing percolation, but 
it operates correctly only if adjusted 
to specification. 

To check the bowl vent -valve clear- 
ance* start the engine and see that 
it's running at correct curb idle 
speed (700 rpm) . It should be possible 
to insert a 0.015-in, feeler gauge be- 
tween the bowl vent- valve plunger 
stem and operating rod. If adjust- 
ment is necessary, berni tbe tang on 
the pump lever unil you get the cor- 
rect clearance. 



BY MORT SCHULTZ 




Finally, I explained your problem 
to the technical services department 
at Chrysler and was urged to inform 
you to have service bulletin 14-17-71 
applied. This deals Avith stumble dur- 
ing light acceleration and or choke 
sticking caused by carburetor air 
horn warpage According to the com- 
pany, air horn warp age could affect 
your car's performance. 

Coast to coast 

Whenever I come to a hill with my 
standard shift 197$ Plymouth Dust- 
er, I shift to neutral gear and coast. 
I cover a lot of distance and I'm sav- 
ing gas, hist sms 1 causing any dam- 
age? — P. L . Sarma, Edinboro, Fa. 

The money you're saving, plus 
more, will be needed to pay for the 
brake job you'll soon need. The lost 
braking effect provided by the engine 
during a downhill run has to be taken 
up by the brakes, with greater wear 
and tear on linings. Nor is coasting a 
particularly safe driving procedure 
since it leaves you virtually at the 
mercy of your brake system and a 
strong foot. What if your brakes start 
overheating and fading? I'd forget it. 

Leak no more 

General Motors has informed me that 
"the condition you are referring to is 
an oil weep, rather than an oil leak. 
This oil weep is a normal condition 
of fin engine and would not warrant 
further repair." My ear ts still with- 
in warranty, having less than 7000 
miles. Do you consider any form of 
oil seepage, from an engine this new 
with this low mileage “normal ?" — 
J, P. Ahlswede, Milwaukee, ff'is. 

I sure do. There’s a vast difference 
between a leak and seep (or weep). 
A leak is a defect 

A seep Is normal, characterized by 
a quantity of liquid that has oozed 
through fine pores or small openings. 
You won't find a puddle on the 
ground beneath the car, Nor will the 
loss show dp as a drop in oil level on 
a dipstick. 

A leak is characterized by drip- 
ping, like water dripping from a de- 
fective faucet. If you let the car sit 
still awhile, a puddle will form on the 
ground, and the loss will show up on 
the dipstick as a definite drop in oil 
level. 



Thinking positively 

My 1975 Olds mobile St or fire has tut 
out-of-balance bounce above 50 mph ’ 
despite dealer and tire-store efforts, 
Pve now been informed this is n?i in- 1 
hcrent problem PU have to live with . j. 
Not having this profound advice 
prior tit purchase, / guess Pm stuck 
— Don J oh nsmi , M in nea pal is . M i tnt . 

Maybe so, but you shouldn’t be j 
pessimistic until the following have 
been tried. # 

1. Increase tire air pressure to 30 
pounds, 

2. Readjust tie-in to zero (disre- 

I'Ptea se turn to page 54 } 




■yjui C ar care 



Give yourself 
a brake 

There's a right 
way and a wrong 
way to tighten wheels 
after Changing a flat 
rotaling tires or putting 
on snows. The wrong way 
la with an impact wrench, which wifi 
over-torque the wheat and distort 
disc brake rotators and drum brake 
drums. Distorted braking parts cause 
pulsation in the pedal and greatly 
reduce braking effectiveness. Don't 
use a power wrench and, above all, 
don't let anyone also. Speak up, end 
don't listen to any stories that a 
power wrench won’t hurt anything, 
The right way to in si all wheels is 
with a torque wrench lhat permits 
tightening wheel nuts exactly to the 
specification provided In the 
manufacturer's service manual. 



TORQUE 

WRENCH 
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16 mg. "ter." 1 ,0 mg. nicotine, 
w. per cipretie. FTC Report Nov. *75 



Enjoy r , fceroy flavor— now n a c*>id new sack 






re excitement is now a 



Warning : The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to 



iH 
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EMPEROR 



FACTORY 

9^0 DIRECT 

WHEN PURCHASED WITH MOVEMENT 
OR, CASE KIT ALONE $99.50 Reg. $129.50 



Assemble your own clock, complete with Westminster chiming movenwrrl, Tempus 
Fugit Dial, far just $204.00; complete with Moving Moon Dial, Westminster 
chiming movement (as shown), for just $219.00, Compare your finished dock 
with those retailing up to $750.00. 



VOLUME PURCHASE! GREAT SAVINGS! 

Emperor Clock Company, world's largest manufacturer of grandfather clock case kits* 
has always been able to give you unbeatable low prices because of our great buying 
power, A short while ago. Emperor made a fantastic, high volume purchase of native 
Pennsylvania cherry hardwood . . * before the recent price increases in cherry. Now, 
Emperor passes its volume purchase savings on to you with this offer of beautiful Model 
120-K cherry at an amazingly low price. Take advantage of it. Do it now while the 
supply lasts, 

EASY TO DO! ALL MITERS PRECUT! 



From a small beginning six years ago, Em perqr has grown to become the world's la rg* 
est manufacturer of grandfather clock case kits by supplying the do it-your&elfec with 
easy to assemble precision cut kits. Now, Emperor makes it even easier by cutting all 
miters on newly acquired production equipment. There's no guesswork involved with 
the Emperor case kit. All kit pieces have been accurately crafted 1 , pre-cut and factory 
sanded on both sides for easy assembly. Divided swan neck and finial. waist and dial 
face door, dial frame and sculptured base front pre-assembled. Emperor uses only the 
finest Pennsylvania cherry, a hard, strong and close gram wood, so the cioek you assem- 
ble and finish will give you a great feeling of proud accomplishment. Complete hard- 
ware and assembly instructions. Each piece may be reordered separately. No wood- 
working experience necessary 

* Four full-turned hood columns - Curved arch on wliit and dill flH doors 

* Divided twin n«k and dKWtllvt • Decorator iculptured bate 

filial ■ Floor levalera 

* full-length wralet door 

MONEY BACK GUARANTEE 

If lor any reason you art not completely satisfied, return in 
original carton mthrn thirty days for prompt refund . , . r>o 
questions, no excuses. 



Model 120-K 
Solid V*" Cherry 
74" x IW* 10” 



Announcing Emperor's 

UPER SALE! 



120-K 

DO-IT-YOURSELF CASE KIT 

SOLID 3/4” CHERRY 



CLOCK COMPANY 



SUPER SALE OFFER EXPIRES MARCH 31. 1976 



WORLD'S LARGEST MANUFACTURER 
Of GRANDFATHER CLOCKS 



ft 1*TS lUFtAOfl CLOCK COUP A* ¥ 









ALL MITERS PRE-CUT 



The Emperor Movement for Model 120 



Empertir's LOO M grandfather clock movement »s 
produced in West Germany by world-famous dock- 
smiths, now in their third generation of manufactur- 
ing the world's finest movements, These move' 
ments are known and valued throughout the world 
for their lasting accuracy and dependability, 

Embossed overlays surround the solid brass dial, 
The face has a high, permanent polish and serpen 
tine hands, You can select from two dial versions, 
One has the words "Tempus Fugit M (Time Fiies) in- 
scribed in black enamel on a shaped world in the 
arch above the dial face. The other has the classic 
Moving Moon and a lunar calendar. 

The completely weight driven movement strikes the 
famous, melodious Westminster chimes on four 
musically-tuned rods: four notes on the quarter- 
hour, eight on the half-hour, twelve on the three, 
quarter-hour and sixteen on the hour. The hour is 
struck on four additional tuned rods. The Emperor 
movement includes weights, solid brass weight 
shells, brass bob, pendulum and chimes. AH plates 
are solid brass and pinions hardened steel, In- 
stallation and adjustment of the movement is sim. 
pie, following the si ep- by- step instructions, 

MOVEMENT CARRIES A ONE YEAR WARRANTY 



EIGHT DAY 
WEIGHT DRIVEN 
WESTMINSTER CHIMES 




(A) lOO-M Movement with 
Tempus Fugit Dial 1114.50 

(flj 100-M Movement with 
Moving Moon Dial 1129.50 



USE THIS FORM TO ORDER FACTORY DIRECT 



SUPER SALE OFFER EXPIRES MARCH 31, 1976 

ALL ORDERS SHiPPED 2 TO 3 WEEKS • SHIPPING CHARGES COLLECT 



EMPEROR CLOCK COMPANY, Dipl, 39-B 

Emperor Industrial Park, Fairhope, Aid tom a 3653 2 



■please Check: New Cwetomer 

Previous Customer 



□ 

□ 



QUANTITY 


octaupriw 


WEIGHT 


RED. PRICE 


SATE 


EXTENSION 




Model 12b K Solid yr Cherry Do It Yourself Cm Kit with 
purchase of either Movement (Priced Separately] below 


53 


1129.50 


1R9.50 






Model L20-K Solid */*" Cherry CtoltYourwif Came Kit with- 
out purchase of Movement, (Priced Separately) balow 


63 


1129,5b 


199-50 






Modal 12b- A Solid Cherry Completely Finished Clock 

with Tempum Fiigit Dial, Westminster Chimes 


95 


1379.50 








Model 120- A Solid %' r Cherry Completely Finished Clack 
with Moving Moon plat. We*tm inner Chimes 


95 


1394.5b 








Model 100-M Movement Complete With Ttmput Fug it 
Dial. Westminster Chimes for Model 1ZQ-K 


33 


1114.50 








Model 100-M Movement Complete with Moving Moon 
Dial, West ml niter Chimes for Model 120-K 


33 


1129.50 







1 

I 

I 

I 

I 

I 

I 



We accept personal checks 
ENCLOSED 1 



CHARGE TO My ( 



. ( > CHECK { ) MONEY OR PEP 

MASTER CHARGE ( J BANKAMERiCaRD 



TOTAL 1. 

Alabama residents only. 

add 4% sates tax 1 

GRAND TOTAL 1 



ACCOUNT 

NUMBER 











































KntA 

[*«* 


m 0 

W IfP 

ft T 


Ur|i 

A 

Dm* 


[■e<e«ii rw 

,*Sut«I 

w*«| 


He. 


T. 






My 



NAME 



ADDRESS 

CITY STATE 



Please sand FREE color brocfiyre on 
cample!* Emperor line □ 



ZIP 
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tg pntimjad from page 5PJ 

gard the "book’* specification of 
1/8-% in.). 

3. Baku ice wheels anti tire asaem- 
biles with assemblies mounted on the 
ear* 

4* Make sure that your high-speed 
bounce isn’t really a vibration caused 
at and around 50 mph by two other 
problems bugging the Star A re: A. 
the exhaust system grounding itself 
against the underbody (have your 
mechanic see the Olds Service Guild* 
Aug. 1975, page 37 > ; B. engine vi- 
bration caused by high-speed miss or 
broken power-steering support brack- 
et (see the same reference, page 82 > , 

5, Check tires and wheels for an 
out*of- round condition and replace 
faulty components. 

Faith and hope 

/ have this shimmy problem with 
tijy 1973 Capri token / Apply the 
brakes (discs in. front , drums in 
rear}. / teas told that wheel bearings 
mag need adjustment , which was 
done with no results . Now I’m told 
rotors on the front wheels are prob- 
ably out-of -round ami need turning . 
Can I trust this or am I being led to 
an expensive repair? — Richard Pra- 



del f Greencastle, Ptt. 

Trust. Whoever is advising you 
sounds good. When the bearings were 
adjusted,, the easiest and least expen- 
sive repair was marie first The trou- 
ble no doubt lies with the rotors. By 
turning the rotors in an effort to 
solve the problem, rather than replac- 
ing them (which, in the end, may 
have to be done), your mechanic is 



trying to save you money. Listen to 
him. 

But before turning rotors, try 
something else. It s been found a 
brake-shudder condition in 1 !>7l-74 
Capris could be caused by materials 
in older brake pads. Heat causes pads 
to transfer pad material to rotors. 
The uneven buildup gives the same 
effect as out-of -round rotors. 




BPM CAfl CARE n mti 

iflBEXi inr oau 

arithmetic 

■jl Iv If you own a 1974. 

1975 or 1976 domeslic 
model, the engine 
probably uses wlde-gap 
sparkplugs thai keep emission 
levels within spec. When wide-gap plugs 
are specified for an engine, you must 
use wida-gap replacements. Doing 
otherwise will create an engine 
misfiring: condition and result in poor 
perlormanee. "Doing otherwise" means 
taking a conventional sparkplug usually 
gapped, al most, to .035 inch and 
trying lo convert II to the wide gap of 
,044 inch. .060 inch. .QB0 inch or 
whatever the manufacturer may specify 
by beading the ground electrode. The 
electrode attains an abnormal angle that 
causes rapid car tar electrode wear. 



DON'T TRY 
to BEND 
OUTER 
ELECTRODE 




USE 

WIDE-GAP 

SPARKPLUG 






When a mechanic comes looking for a 
heavy-duty rust -buster, he uses Solvo-Rust. It 
means business Solvo-Rust’s new Molyb- 
denum Disulfide formula works fast to 
free rust. Sol vo- Rust actually pene- 
trates the pores of metal parts to loosen 
up deposits of rust, corrosion, scale, 
paim T varnish, carbon and gum-and 
to keep those parts loosened up a long 
time. Stock Solvo-Rust in five and fourteen ounce 
aerosols and the handy one-pint spout top can* 

Solvo-Rust. The heavy-duty rust-buster from 
Permatex. It means business* 



PERM ATE X COMPANY, INC. 

P.O. Bax 1 350. West Palm Beach , Florida 3340 2 
Telephone 305/686-0680 Telex 513-417 



■ 

Penmte\% 

HADti FOR THE PROFESSIONAL 



PermiLn 

HJtSGAS fiats SdnedillA 
FERMATEX "MQ" 

Hivtrjide, CJL, J)l. 17 , 

PE KM ITCH "200" 

Daytons Beach, fl 

feb 13, 1376 

pihmatex "swr* 

DaytoM Beach, fi, fee. n.iiie 
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Don’t you wait for septic 
tank or cesspool trouble 
to start. Use Rid -X e now. 504 
worth once a month can save 
you hundreds of dollars. 

The laden* are real people. Their cesspocJ really needed 
work. This picture wm taken ai il was being done. The 
job really cost $550, 

It could happen io you I For years the Sodem were 
like most home owners. Their sewage system worked 
fine, so they ignored it, Meanwhile, trouble built up 
underneath their feet until one day, it surfaced. They 
learned the hard way— when you see septic tank or 
cesspool trouble, it may be loo late. 

That's why you should start using RidX now, before 
(rouble starts, Today's modern detergents, bleaches 
and lyes ton destroy ihe active bacteria your Sewage 
system needs to work efficiently, ftid-X is a beneficial 
bacteria additive made lo help reactivate that essential 
bacteria aclion; to help liquefy waste mu iter, alls and 
fats, ftid-X works io keep septic larks and cesspools 
trouble-free. 

Don't confuse Rid-X with liquid ond caustic products 
made to simply unclog drains. Rid-X is specially made 
to work inside septic tanks and cesspools, Just 50c 
worth, flushed down the toilet bowl once a month, con 
save you hundreds of dollars! fluy Rid-X today, at your 
hardware or food store. 

SPECIAL COUPON OFFER. 

Gcf a discount coupon worth 50* toward i 
your pure ha ie ol Rid-X jit'i like g citing 
the first month's supply I reel — plus a 
true E A- page booklet on septic ton k*- 
cesspool me i rite no nee. Send name end 
add re- ii lo Rid-X, P.O. Be* 323, While 
Plains, N.Y. 10604. 




Ask your mechanic to aand rotors 
thoroughly, rather than turn them to 
overcome obvious high spots. Then 
have him install a new set of trans- 
fer-resistant brake pads (part. No, 
D 4 R Y-20Q1-A) , These pads have a 
thin abrasive coating that further 
deans rotors of materials trans- 
ferred from old pads to rotors. The 
shudder may not disappear complete- 
ly for up to 1000 miles. That depends 
on how much you use your brakes. 
The more you use them,, the more 
abrasive-canted pads will be able to 
clean away old material, and the 
quicker the shudder will vanish. 

No t on the level 

My 1970 Bit ick Ext ate station wagon 
■is equipped with an automatic-level 
control stf stem. I pi ill a 1 9-foot Aris- 
tocrat framer -using an Eaz-lAft 
hitch.. Recently / added a 25-gallon 
gas tank hi the well of m tj wagon 
tehich, when full, adds about 200 
pounds. I also carry a car top 12- foot, 
l&O-pound boat. With this added 
weighty the automatic-level control 
system isn't strong enough to lift cor 
find trailer to level position, and 
sway bars are straining more than 
usual. My Buick dealer is uncertain 
what can be done * Caw you help ? — 
Don Diekm, Watsonville t Calif , 



You've tipped the balance, and a 
need for overload springs in the rear 
is apparent. The automatic- level con- 
trol system may have to be discon- 
nected and air shocks removed. It de- 
pends on how you approach the prob- 
lem. There are two ways: 

1. Get rid of the automatic-level 
control system and install rear toad 
carriers. This is a combination shock 
and overload-spring unit that, when 
coupled with present springs f if 
they're in good shape i will give am- 
ple support. 

2, Retain the automatic-level con- 
trol system and add leaf-type over- 
load springs. This will give you more 
than enough strength to support the 
added 350 pounds. 

You have several factors to con- 
sider before deciding— including the 
price and ease of removing the over- 
load springs when you're not pulling 
a trailer if you want the most com- 
fortable ride, I think the guy beat 
qualified to discuss the pros and cons 
is a reliable trailer dealer, 

SERVICE TIPS 

■ Olds mobile suggests that you check to 
make certain you get Ihe right replace- 
ment when Ihe lime comes to gat a new 
battery In your 1975 Start Ire. A mistake 
was made on some original battery labels. 
The recommendation says lo get a Del c □ 



Y-S7 cr R-S7 replacement, but ff you tried 
to put one In your car you would find that 
there isn't enough clearance between 
caps and: hood. The right replacement is 
a Y-e7PT or R-07FT, 

■ Ford Motor Co. has traced an engine 
overheating problem to installation of 
the wrong rad la lor. The I rouble applies 
to 1 974 Tor I nos end Mon I egos with a 351 
W-2V engine, 3.25 rear axle and no air- 
conditioner that were built before June 
19, 1974. The problem may nol have 
shown up yet, but it could when you run 
the car at high speeds in high tempera- 
ture climates or when you pul the car 
under a really heavy load, such as pulling 
a trailer. 

The erroneous radiator can be iden- 
tified by looking at the upper left section 
of the radiator frame between the tanks. 
The wrong unit has pari Wo. D40F-B005- 
CA stamped there, Have your Ford or 
Mercury dealer replace the radiator wilh 
the higher-capacity model (pa Ft No, D3V4- 
8005- A). This shouldn't cost you a ceni. 
If you gel any flak, be sure to refer 
the dealer lo service bulletin SB, article 
11Q5, page 29, * * * 



GOT A PROBLEM WITH YOOH CART 

iAj5f a5*f Mori about if. Sand your qu esiion 
io ihe Car Ciicrc, Popular Mechanics, 22 A 
West 57 lh Si.. New York. NY. 10019. While 
tellers cannot be answered indwduaffy, 

problems that ato Ot general j.n feres! Will 

be published in tne column. 
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The whole neighborhood 
wondered what Frank Mallon 
was up to in his workshop. 



Word had it he was up to something mighty peculiar. 
And when he didn't show up for bowling practice ore 
Wednesday night, the Wabash Cannonballs (that was the 
name of his neighborhood team) began to wonder, too. 

So it was that a bunch of the boys de- 
cided to pay their "star” a visit, and talk him out 
of hiis workshop and back into action. 

it didn't happen that way, though. 

Matter Offset, it was Frank Mallon who 
talked the Wabash Cannonballs out of their 
bowling night and down into his workshop. 

What was it , , .what could be exciting enough to 
keep a bunch of ten-pin tigers from their favorite 
pastime? One of the most fascinating learn-ab 
home programs in the worid, that's whatf 



Actually build and experiment 
with the new generation color TV In Bell 
& Howell Schools" fascinating learn-at- 
home program. It will help you develop 
new occupational shills as an electronics 
troubleshooter. 



You'D set up your own electronics lab- 
oratory to learn firsthand, the technology be- 
hind such innovations as digital-display wrist- 
watches and tiny pocket calculators. 

In fact, as port of the program, you'll 
actually build and experiment with a 25" di- 
agonal color TV incorporating digital features. 

But most Important of ell will be the 
new skills you'll develop ail along the way , , . the kind of skills 
that could lead you in exciting new directions. While we 
cannot offer assurance of income opportunities, once you've 
completed the program you could use your training: 

1 . To seek out a job in the electronics Industry, 

2. To upgrade your currant job. 

3. As a foundation for advanced programs in electronics. 




Mext, you'll put together a digital multimeter. This 
instrument measures voltage, current and resistance, and 
displays its findings in big, clear numbers like 
on a digital dock. 

Then comes the solid-state "triggere 
sweep” oscilloscope. An instrument similar in' 
principle to the kind used in hospital operating 
rooms to monitor heartbeats. You'll use it to * 
analyze the "heartbeats" of tiny integrated 
circuits. The "triggered sweep '’ feature locks ir 
signals for easier observation. 



You'll build and work with 
Bell & Howell’s new generation color TV, I 
investigating digital features you T ve 



Autom* pn-iKl 



probably never seen before 1 

This 25" diagonal color TV has digits 
featu res that are likely to appear g n ail TV’s of 
the future. 

As you build it, you'll probe Into the 
technology behind all-electronic tuning. And f 
into the digital circuitry of channel numbers thj 
appear right on the screen! You'll also build irk 
remarkable on-the-screen digital clock that wl 
flash the time in hours, minutes and seconds. 
And you'll program a special 
automatic channel selector to skip over "deac 
channels and go directly to the channels of 
your choice. 

You'll also gain a better understanding of the 
exceptional clarity of the Black Matrix picture tube, as well 
as a working knowledge of ’‘'state-of-the-art” integrated 
circuitry and the 1 00* solid-state chassis. 

After building and experimenting with this TV, you'l 
be equipped with the kinds of skills that could put you ahead 
of the field in electronics know-how. 



Go exploring at home, in your spare time. 

Mo traveling to class. Mo lectures. Mo one looking 
over your shoulder, 

Bell & Howell Schools wants to introduce you to the 
modern way to learn, It means you'll be able to develop new 
skills in your own horns —on whatever days and hours you 
choose. So you don't have to give up your present job or 
paycheck just because you want to learn new occupational 
skills. 

What's more, we believe that when you're exploring 
a field: as fascinating as electronics, reading about it is just 
not enough. 

That's why you'll get lots of "hands on" experience 
with some of the most impressive electronic training tools 
you've ever seen. 



We try to give more personal attention 
than othe r 1 eafn-at-ho me programs . 

1, Toll-free phone-in assistance. Should you ever 
run into a rough spot, we'll be there to help. While many 
schools make you mail in your questions, we have a toll-free 
line for questions that can't wait. 

2. In -person "help sessions”. These are held In 50 
major cities at various times throughout the year, where you 
can talk shop with your instructors and fellow students. 

So take a tip from Frank Mallon. Find 
out more about the first kern-at-home program 
that could stir up your neighborhood’ 



Mail this postage-paid card today 
for more details! 



Mo electronics background necessary. 

That's one of the advantages of this program, We 
start you off with the basics and help you work your way up. 
One step at a time. In fact, with your First lesson you receive a 
Lab Starter Kit to give you immediate working experience on 
equipment. 



Taken for vocations] purposes, this 
program is approved by the state approval 
agency for Veterans' Benefits. 

If card has been removed, write: 



An Ettctromcs Home SJwciy ScAoof 

QtURY inSTlTU re Of TE UROLOGY 



You build and perform exciting experiments 
with Bell £ Howell’s Electro-Lab" , An exclusive 
electronics training system. 

First comes the design console. After you 
assemble it, you'll be able to set up and examine circuits 
without soldering. 



BELL G HOWELL SCHOOLS 

4 141 Brnmai^ii OitaQA Illinois GM>4i 



Kkctf£>‘Lflib' , " , ii a rejtiKtfr^d lrfl(lsiFi»rk of the 
EldlH Hftwdl 
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QUESTIONS ANSWERED 



APPLIANCE CLINIC 




Mixing apples and oranges 

We’re having a problem with some 
kind of sediment' clogging the small 
screen of our kitchen faucet. Every 
few weeks the screen becomes so bad- 
ly clogged that water doesn’t come 
out in a steady stream; rather, there 
is little pressure and water squirts in 
all directions. / suspect the trouble 
may be with our Frig id air e dish- 
washer, which empties into the gar- 
bage disposal , Am I right?— Sonia 
Kurtyka, Red ford Township, Mich. 

No, you're wrong:. The dishwasher 
in no way can clog the sediment 
screen attached to a kitchen faucet. I 
suggest you call your water company 
if your water is supplied by the city, 
or have water tested if it’s a private 
supply. The problem, if there is one* 
is confined to the water supply, prob- 
ably with hardness, but I can’t say 
for sure. I should point out that the 
purpose of the screen is to trap sedi- 
ment, and that it should be cleaned 
out periodically anyway. 

Strange happenings 

My General Electric food disposal 
unit i# the type that’s turned on and 
off by twisting the cover. Of late, the 
unit stays on after 1 twist the cap to 
" off /’ it's weird. Any suggestions ? — 
Martin Epstein, Pearl River, N.Y. 

Yep. The trouble is caused either 
by a sticking switch plunger or by a 
defective on -off switch. The on-olT 
switch is mounted on the side of the 
hopper, and the switch plunger pro- 
trudes through the hopper wall and 
plastic sleeve. The cap activates the 
plunger, which operates the switch, 

Okay, you should start by testing 
the switch plunger, Turn off the pow- 
er supply to the unit and work the 
plunger with your finger, if you can. 



If action is sticking and not smooth, 
apply a drop or two of lightweight 
household oil to the plunger stern and 
work the oil in by moving the plunger. 
See if this clears up the trouble. If 
not, remove switch from the hopper* 
If the plunger seems to work okay, 
teat the switch. You can use an ohm- 
meter, Turn off the power supply and 
remove the inspection plate on the 
bottom of the disposer, Attach the 
leads of the ohmmeter to points A 
and B of the hopper switch as pointed 
out in the wiring diagram below'. One 
ohmmeter lead is attached to the 
black lead A and the other lead is at- 
tached to the protector r, The sink 
cover should not be in position — that 
is, the ornulf switch should be in the 
"off' 1 position. The ohmmeter should 
show infinite resistance. If it doesn't, 
the switch should be replaced* 

Removing the switch for replace- 
ment or to get at the plunger to try 
and free it isn't particularly difficult, 
The switch itself is held in place in 
the hopper by a single screw i see the 
illustration below ), Remove the screw 
and carefully take the switch from 
the housing. Try not to damage the 
gasket; if destroyed, replace it. The 




MOTOR relay 



MOTOR STATOR 




gasket acts as a seal to keep water 
out of the switch and to seal the 
plunger clearance hole in the hopper, 
See that it's repositioned properly to 
avoid future switch problems. 

Now that the switch is out of the 
housing, try to free the plunger, if 
that's your problem, by cleaning dirt 
from around the plunger and lubing 
it. If the plunger is okay, and the 
switch is defective, you have to dis- 
connect the cable leading from the 
switch to the stator housing. The 
switch and cable is a one-piece unit 
that will have to be replaced. 

Grasping for a gasket 

/ need a gasket for the freezer door 
of my Hotpoint refrigerator-freezer 
(model No. 14-^EWSl^), / have been 
told there is no gasket to be had. 
Do 1 throw the appliance away? — H . 
E. Lefebvre, V ineland t NJ. 

You've been given some wrong in- 
formation. The part number for the 
gasket you need is WH 24 X 5028, 
and it's current, which means that 
the part is available from your local 
GE Regional Parts Center at Hickory 
and Cast pa Place in Vineland (phone 
6*96-1 FjOfS ) * + + # 

Junk or koep? 

So mu readers who are not do-it-your- 
selfers have asked me to tell them at 
what point they should get rid of an. 
appliance that isn't working rather 
than having it repaired. 

When the repair cost nears or ex- 
ceeds that of a new appliance, buy a 
new one. The coat of repair is not 
always less, 

I had n hand-held ftH>d mixer go 
bad not long ago. It needed only new 
brushes, a simple repair, but i fig- 
ured it would be a good time to learn 
how much a repair shop would want. 
Its cost was $8 — $6 for service (this 
shop's fiat minimum rate) just for 
accepting the appliance and $2 for 
parts, Heck, I cun buy a new hand- 
held food mixer in a discount store 
for $S. * * * 



it you har& a g i/sstfor? about any appliance. 
■SCn-d J*r It? Appliance QfinlC, Popular Mnchnn- 
fcj. 224 West 57th St; Now York. N. Y. 10019. 
Sorry, hut tellers casnof be answered individ- 
ually. Problems of wide interest will be dis- 
cussed in this column. 



' 
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"Unbelievable.” 



The Aspen wagon 
ha? everything going for it. 

Even r# you never wanted a wagon , . . you'll 
want the Aspen wagon. That's now perfect 
it is. Its size alone will make you want to 
drive it. And once you do, the r ide will 
make you wart it even more. So before 
everybody gets there first, you ought to go 
down and take a look at the small wagon 
that'll probably become the biggest hit 
in America. 



The Aspen wag 
has a special size ail 



on 

Its own. 



Smaller than the big and bigger than the 

Aspen 

less than a full-sired wagon and over 



small, the Aspen carries only 1 00 pounds 



200 pounds more than a subcompact 
wagon. So you can move into a smaller 
wagon for economy without having to get 
tiny about it. 



The Aspen wagon has a ride 
that rivals that ol a full-sized car. 

The unique Isolated Transverse Suspension 
1s rubber Isolated to reduce noise and 
vibration transmitted to the passenger 
compartment. This gives Aspen an 
extremely comfortable ride. And for a 
small wagon.. .that 1 ', unbelievable, 



The Aspen wagon achieved 
EPA estimated highway mileage 
of up to 30 MPG, 



According to EPA estimated mileage 
results, the Aspen wagon got 30 MPG 
the hiahwav and IB city, The coupe am 



the highway 
sedan got 27 



on 

dtyThe coupe and 
MPG highway and 18 city. All 
were equipped with a 225 six and manual 
transmission, (Your actual mileage depends 
on driving habits, condition of your car. 
and options. In California, see your Dealer 
for mileage results,) 



The Aspen wagon offers the important 
convenience features of a luxury can 




A long list of options includes everything 
from bower seats and windows to eledric 
door locks and automatic speed control 

Here r s "The Clincher!’ 

"For the first 1 2 months of use, any Chrysler 

Corporation Dealer will fix, without charge 

for parts or labor, any part of our 1976 

passenger cars we supply ( except tires) 

which proves defedive 

in normal use, regardless of 

mileage.” The owner is 

responsible for maintenance 

service such as changing 

filters and wiper blades. 



The new Dodge Aspen. For a small wagon at a small price, it’s unbelievable.. 





CUSTOM PICTURE 
FRAMING 



Cash in on l he hnye demand for cuslom 
framing . ..an industry whrrt men and 
are earning Stti to SIS an hour ., , and 
ihati juu far labor, Pi inis, di jK. hangers 
ami lighung wctxwones udd even more to 
your profits! 

As a qualified custom frame r, people 
will seek you out and pay you well eo frame 
valued painting*, prinih, pholos.certifleiiie*. 
diplomas, needlework, , . - ihe lisj is nearly 
endless. 



MO EXPERIENCE NEEDED. 

You don't have to he a "horn craflsrrmn 
or need prior experience. With BelsavA 
fully accredited training, ;>nu cun master 
chis Ingh-profiE craft right ai home in your 
spare time. 

Easy to Understand lessons are fully 
illustrated — so dear you can t no wrong. 
You receive nil ilic speci.d loolsi and equip 
men l needed — yours to keep! We guide you 
every step of the way w ith tested and proven 
information On how [o get business. what 
to charge, how Eogel free advertising, w here 
to get whole sale supplies ,,, all the “tricks 
of the trade"... all the inside facts you 
need to assure success right from the start! 

SEND FOR FREE FACTS 



Just ftfl in and mail coapan hr law for frtt 
information and details hy First Class mad. 
So Obligation, No sal rs man will *vtr rail* 

B ELS AW INSTITUTE 
aOGF FIELD BUILDING 
KANSAS CITY. MISSOURI €41 IT 



* BILSAW INSTITUTE ifitj 
I 0 OGF FIELD BUILDING 
I KANSAS CITY, MISSOURI 6411 

| □ YES, Send me the FREE booklet 
that gives full details about starting 
I my own business in Custom Picture 
I Framing, i understand there is no 
j obligation and no salesman wall call. 

I NAME 

J ADDRESS 

■ cm __ 




STATE 



m 



Silent film editors 
that convert to sound 




Adaptable editor* for sound or 
silent films (rear to front): Bolex 
TSO Duo, Elmo 912, Goko G-1001. All 
share editing accessories shown in 
froni and, in more detail, below. 






II 

m 




Sound reader attachment is battery pow- 
ered, has volume control and earphone. 




Frame counter lets you time scenes and 
find frames for easy reference later. 



Film cleaner helps prelect edited film 
against did which can cause scratches. 



S ound films are easy to shoot in 
the new single-system cameras 
that record sound on a magnetic 
stripe along: the film. But editing 
those films is hard unless you have 
an editor that lets you hear as well 
as see what's un them. 

These three silent editors adapt in 
seconds to do just that: A simple at- 
tachment ( with a ‘'tape head 1 ’ to read 
the sound track and its own tran- 
sistor earphone amplifier j slips into 
the accessory shoes of the latest 
Boles, Goko and Elmo editors. The 
same shoes also take frame counter 
and film cleaner attachments, useful 
for silent editing, too. 

AH three editors obviously come 
from the same factory, but there are 
differences: The Bolex has the big- 
gest screen (but takes up the most 
storage space!, the Goko has the 
easiest framing adjustment, but only 
takes Super- 8 or Single-8 film (the 
others take regular 8- mm, too). All 
three had good rewinds geared to let 
you wind smoothly and rewind fast, 
with reels Up to BOO- feet long, I 
didn’t like the frame-marking punch, 
though: As with most editors, it 
punches a hole right through a scene. 
That makes the punched frame easy 
to spot, but ruins it if you should 
change your mind and want to use 
that frame, I prefer editors that 
notch the edge of the film, but that’s 
probably impractical for striped 
sound films . — Ivan Berger 
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It can happen. The surgery is 
asuccess. But if body tissue mils 
to heal properly, the patient 
may face the trauma of a second 
operation. 

■But now, a surgical mesh 
made from Marlex ’■ plastic is 
giving pat tents a bett e r chance of 
recovery. It interlaces with 
body tissue, strengthening it so 




Surreal rrn-shi made ifom Mnf 
l<>« pf-MliC tHSl&S Ol 

amenta rfrcfivftr irom luru^ry 



incisions can heal faster. 

And who developed the 
plastic that helps patients avoid 
a return to surgery? 

fhe same company that makes 
fine products for your car. 

The Phillips 
Petroleum Company, 

Surprised? 

The Performance Company 
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ALLISON 

1 OPTO-ELECTRIC * 

The BEST... the ULTIMATE 
of ALL Ignition Systems! 



# iWe challenge ANVDME^ 
to disable irusFjct) 




Newai wears qu! or needs, my Maintenance 





# gives you Marl mum Power 
with continuous PEAK PERFORMANCE 
...while reducing Maintenance 
and Opera ling Costs F 

• Thf Ail wn OFT D-ElECTP 1C By^Iefm iBrnkiwhi th* Po^nli 

«n0 CwvdifiHT, replying ihem *im in DPTO-FLECTnEMIC 
TRIGGER, Lrt*ig jligJil-Emflipg Drij?fE#mJ Pnolo |rj.TSisfnr 
The System en i ri u#m. iNf t re h 0 

moMir^i pins in (ub&iiyj ce-ntal . ' 'Fr utmn. wr is ctffl jietf tr 
ftrwitwl t Iflieig idiufeti^iirns Ire PlHiM«llT. 

• Gwts W-Tmps irtars lunuig icnncf (tan AWT system 
urtQ ■' " ()«^i^-Poin1s' UNLIMITED iW 
"Elntrsolctliv-CfiMrvltie" DWELL aUorniiiciisy supplies 
H IGHEST Periormince af tiolh ig« and High speeds 5 pi ■'» 
SliengCh dees rar fill off il NigN RPU POSITIVE SPAfit 
tirps ri Tn.ii" ' ‘Vjslire fur Taster acceler alien ltd imp^avEP 
Engnte IVrlptmanre &p a i tpiuas LAST 3 tc 10-Tlmti LONGER. 

• Fiiier Stirling u^iSer any condilugn' imcoHlMr m fining.. , 
(NO TUMHO ElUtUIJLTION n *i'h Niqmiic ImpiUM Undo 
All SOLID STATE Cannppnind UNAFFECTED ly Timpinrhu , 
HoJiMn , or VWrrttant Only Hqf tsl gude materials used 
Guarantees ycu S&nd. PipmdaPIt PiriwniHiEal 

• PE m, CT T IM NO INCREASE S Engir.u Effiiwnq, *1*4 Gas 
Mileage UVElPreeiOvt Fvll I Allison gives ypu MAXIMUM 
Eftfl m ElfiCWCy lGO% pd tt* Him add 1 tad's the name at 
Ihe flji-n r Ipr the if ST m GAS MIL EASE AND ECONOMY 

: k Perfect Timing and Dwell nuvtr change 

• Pays 1(n itstfH ENmirute* ignition Tune Up r forever' 

‘ INFINITE LIFE-" On:e inst-siitd Nivtr rttli reputing! 

☆ PROVEN RELIABILITY! 

Eacli Mull Totted lo 15,000 fl PM. 
i Rood and flict Proven, 

lOpre ErttliktlyiMianwn >1 
■J V IB0¥ Tw* 1*IH M l rpwl \ 

* ' EASIEST 'TO'IN STALL' ‘ UNITON fill MARKET, 

|Ned nteiisaiy Id ftairinili OtiPiUgt? aiwiih pitar lyurni) 

• II you wtnl Ihf BEST, and SAVE! ThlililTI 
order with Confidence .. 

SATISFACTION GUARANTEED 




□nty $49^ 
COMPLETE 



10 YEAR FACTORY WARRANTY! 

(Fr** fiepa . pi Hu>pl*r*ir*r,l | I INI I Evf fiYTHIPifi ' 

* • * icmr hh I iKiudmj 

• SflnJChitltwrM G imTj*! I Pt *** L 
Stibo Make. Year. Ingete Size (J.6. oi B-Cyimfleo 

• (So Kfrw . . .tt'l Sold PHY FROM FlCTCflY DIRECT ). 

• f wi in*y hu yckie MASTED CHANGE si ■ANUMIHICARD. 

Srifl in (1 f Vnur NuitiIsm, (J f rnifPink No , Lnp Date 

M C •> a A Card Motel n. PftPf fl by TOLL F FLEf PHONE: 

( 0 OOt«a- 6 i 2 S, .Ext 2 fWtitninCordinentjMj- $ A.) 

And your Order win b< m ppe d j mm e mum 
, *»* 

W fleffiri huyiSfl rry other Type igniton syiltfn 

Send Pusteafd for our FREE BROCHURE, 

^ H you have already installed a C O tgn^iign system, 

ModtmliB and Inenift Ilf EHlcliricy,,, 

CONVERT YOUft t-D UNIT TO AHEAKEALESSf 
Oflb-ElKlrtC “ TRIGGER UNIT ...Oely ■».» 

*4* 

^ rj'.i BE S-T Salesmen i/a IHb mers of our ALLISON System ! 

* * * 

Afflirlca'f Oldtil and Largest Mlg, el 
r A I b\>l Otte-EiectranlE l|RlftieN Syetemi. J 



ALLISON 

AUTOMOTIVE COMPANY 
1267 X. East EDNA PL., COVINA, CAL 91722 




The shrinking 
of the zoom 

Zoom telephotos are getting compact, 
sharp and less expensive. 




flS-il D-mm zoom Tamrcm (above, 
loti) and Sun (above, center) 
are hardly bigger than nonaoom 
200- rnm Vlvltar lelo (above, 
riflbtj. Sun's fens hood Is 
detachable; others' slide 
back. Special features, (right] 
Include interchangeable 
camera adapter and "EE" 
diaphragm selling for camera 
with electric eye (Taiwan), 
and handy tab Tar quicker 
zooming on Sun lalopholo. 



Z oom lenses are jjettmtr utmost an, 
liirhtj compact, sharp and inex- 
penai ve as fixed -foe a] -length ones, to 
judj^e from the 8S-2lO-mm Spir atone/ 
Sun and Tarnron koojtih that I've jnat 
tested. 

Zooms have always had two ad- 
vantage.H over fixed lenaew: You have 
only one lens to buy and carry to 



match the coverage of two or more 
conventional tenses. It's quicker to 
adjust a zoom tens than to remove a 
lena and mount another one. And 
zooms give you not only the standard 
focal Lengths like 85, 105, 135 and 
200-mm, but all the nonstandard 
onea in between. So if you need a 
167Vj-mm Lens to frame your picture 
precisely as you want it, then only a 
zoom will do, 

Hut zooms arc larger, heavier arid 
more expensive than any one of the 
tenses they replace. And they're nev- 
er quite an sharp as Lenses of fixed 
focal length. 

When comparing the Spir atone/ 
Sun and Tamron to a modern 200- 
mm lens, though, the aooms stand up 
quite well In size, the Tamron is juat 
under 6 inches long, the thinner Sun 



lens 6^4 Inches — an inch or two 
longer than our reference 200 mm, 
but shorter than some others and a 
bit slimmer. In weight, both the 26- 
ounce Tamron and 22-ounee Sun are 
heavier than our 18-ounce reference, 
but again lighter than some older 
200-mm designs. 

The big question is performance — . 
and these zooms do perform. Our 
reference telephoto did have slightly 
better contrast and sharpness than 
the zooms, but not to any great de- 
gree. You’d be more apt to feel 
hampered by the one-stop difference 
between the f '4.5 zooms and an f/S.5 
tele, Price of the sleekly styled Tam- 
ron tens is ¥310; the Spiratone/Sun 
is ¥11 5-ip 125, depending on the mount 
that is selected . — Ivan Berger 
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SOME STROM SEASONS 
WHT DATSUH IS THE 
NUMBER ONE SHALL PICKUE 





Two bed sizes. Datsun gives you 
two tough choices. You can get our Li’l 
Hustler with a 6-ft. bed. Or our Li’l 
Hustler Stretch with a longer 7-ft. bed. 

Outstanding economy. Datsun 
Saves. If you harbor doubts, just witness 
Li’l Hustler's gas mileage figures: 31 MRG 
highway. 22 city. These are EPA mileage 
estimates with manual transmission. Of 



r .»* 



course, your actual MPG may be more or 
less, depending on the condition of your 
truck and how you drive. 

Strength in features. Our truck 
buyer's checklist begins: all-steel body 
and bed. Muscular 2G00cc overhead cam 
engine. Rugged ladder-lattice frame. 
Tough torsion bar front suspension. 
Heavy-duty truck tires. And more, too 
numerous to mention. 

Strong backing. To keep your 
Datsun trucking, there are nearly 4,000 
factory-trained service technicians coast- 
to-coast. Plus a vast computerized parts 
network. That's how we plan to stay 
number one. 

We figure the longer your Datsun 
survives, the longer you'll save* 

Datum 

oaves 





Warring The Surgeon General Has Deiermined 
Thai Cigareua Smoking fs Dangerous to Your Health. 
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Product of a proud land 



Tobacco. It’s as proud a part of" the American 
tradition as The Alamo, At Liggett &. Myers, 
vveVe made tobacco into a cigarette worthy of 
that tradition. The rich, mellow-, distinctively 
smooth L&M. Smoke it proudly* 

F&r ealOf (Wsttff of Thus Al amcj wil hourt convmgfcial sd^tifi&Btion. wrul ? M M>d« 
btifliWIS irtd 7fi4 1$ PQ 0O« ^0-1^04. HinnpapoM*. MN 5S460 OWe* void [q persorvs 
UnrJ&f 2f y*«r !5 Of sign Crft-pd ill U S Only 3M»Gl wi hgrsj profubiKjd. Ncflns^d. 13.*«d pr 
rftjsffieiStl by law Off fcr flji pi a DitHpSffilbtyr 31, is Tig Allow Ipijt (p jjk Vrtj&kifttr ttehynry 



f slier King: tB mg, "iaf, 1.2 mg. nic&tine av pei CFgatetic. by FTC Meilmri 









Howto 
avoid the 
accident 



Popular 



you’d never 
forget 



PlasMc barrel is shot cut in palh of the car in one □! 
severe! driving tests recently conducted by theCalSpan 
Gorp, The barrel was tethered so it would stop in the 
middle of the lane. Most of the drivers ''killed it" by 
locking up their brakes and sliding Into tt Only one 
evaded the barrel by quick,, evasive maneuvering. 



You’ve got to react 
differently than you 
ever have before — just 
jamming on the brakes may 
not be enough to save a life. 



by Jim Liston 



Y ou're driving at 30 — well within 
the limit— on a two-lane road 
when out of nowhere u boy on a hike 
'zips from behind a parked car. kicks 
u ii, tries to stop and falls sideways 
in front of you. You grip the wheel, 
jam on the brake*, hear your tires 
squeal and fed a soft thud a* the car 
skid* to a stop. 

What ha* happened in second a will 
he replayed for you over and over 
through many sleepless nights, be- 
cause the unthinkable has happened! 
You have hit a child. 

If, in furt, you ever hit a pedestrian 
— even though you are not at fault— 
[t will be the accident you can never 



fnrtjet, Yet what chance do you have 
when someone suddenly runs ttut in 
front of you? If you react like 33 of 
31 drivers tested at ('nlspan Corp.'s 
Buffalo proving ground recently, 
you'll hit the pedestrian, 

Researchers, studying how average 
American drivers handle a ear in an 
emergency, devised this teat: 

As a ear speeds down a straight- 
a wav on the driving course, it crosses 
ii tape set lit) feet from a small shed 
at the side of the roadway, from the 
shed a plastic barrel— -the "pedes^ 
trian rt - — is siiot in front of the ear. 
Culspari engineers carefully timed 
this so a driver traveling about fid 
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Overconfidence h am driving 
fast on a straight road in tve/ 
weather can lead to skid when 
car enters a bend or curve. Car 
could spin off road, or into 
oncoming traffic. Driver in 
reat-fife situation here is 
struggling to regain control 
of car by turning wheels 
in direction of skid „ , J 



til* and death tWtbbi ot 
fhp cut above. Dont scrub 
edge of pavement, Shaddte 
it and use fw& smart ttvtck 
movements bf th0ste&Hbg 
wheel: one Ip get back bn 
and second to bf a Y in 



In the Calspan tests, drivers were forced ID drop (heir 
right-side wheels oil the pavement by the placement of the 
pylons. They then had a specific distance lo get bach on 
the pavement — without shooting over and halting the pylons 
on the left which represent oncoming traffic. The real-1 ile 
situation above dramatizes the hfe-or-dealh importance of 
being able lo do it. 



WET-SURFACE HANDLING 



S\\v\\N\\\^^ t r/n * /mt 

Straight-line driving on wet pavement leads to overcon- 
fidence, You think you've got more adhesion than you really 
have. Any deviation from the straight and you find out what 
M’s like lo skid. The two 45° changes in the wet tesl course 
look their loll ol drivers. In real life, pylons could be cars. 






mph couldn't possibly avoid the bar- 
ret by braking, but had enough time 
to steer around it. The barrel was 
tethered; it could go only as fur as 
the center stripe, leaving open a 10- 
foot left lane and u hard -packed 
shoulder. Driver after driver slam- 
med into the barrel after braking 
Some then tried to steer with their 
wheels locked. One out of four lost 
control of the car when surprised by 
the barrel Others *" froze" — did 
nothing* Only one driver, a woman 
who was traveling at 11 mph, avoid- 



ed the barrel by steering around it r 

+ Tt T s smarter to chance steering 
around an obstacle than to lock up 
and slide into an accident," says Hoy 
Rice, Cabparls project engineer. 

Avoiding a pedestrian was but one 
phase of the 18-month, $100,000 
study for the General Motors Corp. 
Cal span researchers found that the 
Impulse of most drivers to use panic 



braking rather than evasive action 
accounted for errors in other simu- 
lated emergencies. 

"The typical driver didn't use the 
full potential of the car in terms of 
its cornering capabilities and handl- 
ing qualities — even at 30 to 40 mph," 
say a Rice, '"lie seemed unaware that 
it"s virtually Impossible to overturn 
the modern American car on an un- 
obstructed surface,” 

The research program hud two ub- 



AVOIDANCE MANEUVER 



T“ 



This, lest required drivers to change lanes which Ihey then 
lounri blocked; Ihey had only a short distance lo get back 
to She original lane, Test showed lhal most drivers do not 
use iho full cornering and avoidance capability of their car. 
In Ihe real life situation, the ability to gel around the truck 
with two brisk maneuvers could prevent sliding into the 
truck with locked brakes or, worse, a head-on collision, 



In reahtife avoidance situation 
driver who h,is come around 
bend and sees truck blocking 
the lane does not panic and 
lock up brakes He instantly 
judges whether he can 
maintain or even increase 
speed to get safety around 
the truck. 






large 
RADIUS ARC 



START 



InttrarMnlHlton In th« trunk of the lest 
recorded forces on the car while 
drivers drove the test course at the 
left. One measurement recorded the 
lateral G force. It was found 
that most of the drivers were 
unwitting to fool more than 
,35 □ during their evasive 
maneuvering. They and their 
car are capable ol at 
least twice that much. 



OFF-SHOULDER 

RECOVERY 



WET-SURFACE 

HANDLING 



jectives : 1. To learn what drivers do 
when they are told, to drive and 
maneuver as if in a hurry. 2. To test 
drivers in fsimiEiur und unfamiliar 
vehicles — a 1972 standard model 
Chevrolet Chevelle and a modified 
Chevelle with stiff suspension, 
"quicker 1 ' steering and steel-belted 
radiate— to sec if the car had any 
effect on the way they drove. 

It was explained to drivers that the 
cars they would use were instrument- 
ed to record data on the use of the 
steering wheel, brake and throttle. 
The purpose of the experiment was to 
obtain information on the way people 
drive when they arc in a hurry* They 
were to stay within lanes marked by 
cones and avoid hitting cones and 
barrels* They would be asked to drive 
the course five times and after each 
trial they would be scored on time 
and the cones or barrels hit. 

"Assume you find yourself in a sit- 
uation requiring you to drive a 
strange automobile at the maximum 
of your ability on a road you have 
never traveled before. Time is an ex- 
tremely critical factor, but just as 
critical and important is your safe 
arrival at your destination, requiring 
you to accurately maneuver this 
vehicle through various road configu- 
rations, conditions and hazards. The 
cones will tell you where the patch 
may narrow or curve. The barrels 
represent fixed obstacles (tree, other 
vehicle and so forth ) in your path- 
Your score will depend on both your 
speed and accuracy through the 
course," 

Off-road recovery 

With that, the driver took off down 



AVOIDANCE 

MANEUVER 



a straightaway. Instruments under 
the dash and in the trunk started 
measuring forward jicrclernlioii. side 
acceleration in cornering, steering 
angle, throttle use and brake- pedal 
force. Moving at about 56, the driver 
found the plastic cones had been set 
up to lead him off the pavement onto 
a gravel shoulder. As two right 
wheels dropped off the pavement, 
most drivers tried to get back on 
immediately. Hut because the tires 
were scrubbing the edge of the pave- 
ment, drivers had to muscle the 
steering. As a result* the car snapped 
back and shot over to the opposite 
lane, The pylons went down like pins 
in a bowling alley — proof the driver 
was in the oncoming lane. 

In subsequent runs over the course, 
many drivers discovered the secret of 
off-mad recovery ; Don't ease the car 
back on the pavement ; your tires will 
scrub the edge of the road. Instead, 
straddle the edge, get back with a 
sharp turn and a quick return to the 
straight-ahead steering position the 
moment the tire hits the pavement. 

Continuing on course, a driver 
found the pytons leading him into a 
gradual curve to the left. {This and 
a small-radius curve were simula- 
tions of long and short freeway exit 
ramps.) He'd been told to hurry so 



GRAVEL 

TURN 



ho took this as fast as he could, Since 
the curve was unbanked, he found it 
hard to keep from drifting to the out*, 
side and knocking down pylons. 



Avoidance maneuver 

Drivers accelerated as they came 
off the curve. Barrels blocked their 
lane, but a lane was open to the right. 
As they neared it. drivers discovered 
it wan only a few car lengths long. 
They'd have to make a lane change 
and get right back. To do this, many 
drivers used hard or panic braking, 
often locking up all four wheels. When 
they tried to steer around the barri- 
cade with wheels locked, they had no 
control. Others got around it but not 
back into their lane without knocking 
down cones because they didn't swing 
the wheel over hard enough. 

To establish that it was possible to 
(Ptease turn To page f 24} 
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SOQvQOO barrels in- its hollow concrete 'legs'' and 1 has accom- 
modations for 120 technicians. To get the upper section onto 
its supports, the double-decker platform was lirst constructed 
across two modified tankers (above), then the columns were 
sunk to just above water level and the platform moved over 
them and attached. The giant weighs 330,000 tons and lowers 
300 feet above the waves. Its cost? A cool S300 million. 



World's mightiest off a hors oil rig 



Taller than a 50-story skyscraper and nearly as big as a foot- 
ball field, the mammoth structure al right Is the world's 
mightiest offshore oi (-drilling rig. Called the Beryl A, the 
huge Mobil Oil platform will operate In the stormy waters of 
the Worth Sea near the Shetland islands off Scotland. It wilt 
pump and process up to 100,000 barrels of oil a day, can store 



IT S NEW 



NOW 



Mol torch 

You can braze or hard- sol- 
der with this Mopp gas 
torch said to create as 
much heat as expensive 
acetylene rigs. Nozzle 
swivels for easy handling 
in awkward spots, fits pro- 
pane tanks for lower-tem- 
perature soldering jobs, 
TurboTorch has two nozzle 
tips, igniter, brazing rods, 
heat shield. $36.45 ppd, 
Wingaersheek, Inc., 2 
Dearborn Rd,. Peabody, 
Mass. 01960. 




Roll your own fireplace 'Jogs 1 — from paper 

You save on fuel and also get rid of old newspapers at 
the same time with this handy paper-log roller for fire- 
place use. You just feed in the paper, turn a crank and 
out come neatly rolled cylinders ready for tying into 
log-size bundles. The cast-iron roller with turned wood 
handles also makes an attractive fires Ida accessory, is 
$29 ,98 with 200 wire ties. Extra tiesr $4,98 per 500, 
Christen, lnc„ 59 Branch St., St, Louis, Mo, 63147. 





Look of oak for prices Of hal'd board 

What a big difference a small, inexpensive 
improvement can make in a room is shown 
in photos here. At righl is room before ad- 
dition of decorative paneling along one wall, 
as above. Paneling is Masonite's new Briar- 
cliff design — prefinished hardboard simulat- 
ing warm, rich oak paneling in 4x9 sheets. 




Versatile wrench and bit driver 



Squeeze-action socket wrench gets Into 
tight places where you can't swing a han- 
dle. TEte Sqez set has English and metric 
sockets, adapter lor Allen and screwdriv- 
er bits. $19.95, Three Sons, 245 East Gun- 
hill Rd, Bronx, N-Y, 104S7; 
also Consumer & Industrial 
Tool Corp., 7300 Melrose, 
Buena Park, Calif, 90020, 



FEBRUARY 1976 



71 





Canar d-wingcd VarlEze ia a mini vfrflbn of Us 
famous bigger brother, the VariVIggen (pa go 145, 
March '73), ll's shown here fitted wiiti special 
auxiliary fuel tank in rear seat just 
before f thing* world distance 
record. For more, tte 
article that loPSows. 



Osprey 2 is two -place model 
of earlier single-sealer version, 
has xurpri singly sleek lines for sn 
amphibian, Hull Is polyurethane foam 
covered with fiberglass. Powered by 150- 
ftp Lycoming, plane can hit 145 raph, cruises 
al 1 30, lands at 60. Length is 21 feet; 
wingspan. 26. Plans are 6150 from 
George Pereira, 3741 El ftlcon 
Way, Sacramento, 

Calif. 95625. 




Here’s a look at some of the latest, 
smartest designs for amateur plane- builders. 

Most can be constructed from available 
plans, some even from ready-lo-assemble kits, 

by Sheldon M. Gallager and Howard Levy 
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Partially completed Corsair (minus one wing) 
looks like the real thing except It's s V* -scale 
replica ol the famous World War II fighter. 
The wings fold, as did those on Ihe original, 
and the gear retracts into wheel wells on the 
underside. Top speed is about 165 mph with 70-hp 
VW engine. Plans ere 6125; a wood kit without 
engine, $4 oq, War Aircraft Replicas, 348 South 6th 
S1. T Santa Paula, Cal it 93060. Also available 
are plans and kits for scaled-down versions 
of the Focke WuH FW-190, Sea Fury and P-47, 






Two low-COtL low- wing monoplanes 
■re tha Hauacif (right). patterned 
alter Grumman B*ircal and Mono 2 
(below), * single-seater version of 
earlier Zenith (page 162, March ’74). 

Boih are VW powered and coat about 
$2500 to build. Plans are $12$ (or 
Matitcat, Yvan Bougie, If Terraase- 
Robert, Nilro-Voileyfleld. Guv.; 
$130 lor Mono Z, Chris Halnli, 236 
Richmond St., Richmond Hill, Onf. 



Colorful Acroduater 1 (above) la veraalit* new 
competition aerobatic bl-wlngar you can build 
from a kit Wing* have symmetrical airfoil lor 
inverted flight, Incorporate lour aileron*, give 
roll rale of 2*0* per aetond, top speed la 
195 mph wllh 200-hp Lycoming angina. Wingspan 
la ig (eat; length, 15 faat, $ inches, Fu ael age 
and tall are aluminum; winga, Dacron-covared 
wood. The hit la *5500 from Slalp Stardusler 

Fata- safll Tnimna. B!l!n!£!i £•!!!: !*!?!: 



Spencer Air Car (above) fa roomy fou replace amphibian 
with 265 hp Continental engine. Wingspan is 37 feel, 
ms*, speed 150 mph. Han* *IBS; hits alao available. 
p.H. Spencer. $725 Gland Ave., Sun Valley, CalH, 

91352. Sporty Nairn) II (facing page) teats two, doe* 

135 mph with 125-hp Lycoming. Plant available. Pater 
Sowers. 13826 Oci Morne* Way 8<» Seattle, Wash. 9816*. 



It aerobatic tingle- 
is ate r, has been flown 
by lop aerobatic pilots 
who report good handling. 
A 200-hp Lycoming provide* a 
top speed of 200 mph, a rate ol 
climb ol 3000 feet per minuia. 
Wingspan li 2* leaf. Ptana and 
hit* expected. Kran Systems, 450 West 
California Ave., Vista, Calif. 



II looks like it’s upside 
down, but It really Isn't 
The Mini-imp (below) 
uses an invertad-V 
tall and new NASA-designed 
airfoil for high performance. 
Takes enginca from 60 to 1 00 hp, it 
strata td to 9 Gs lor aerobatics. Plans *200; kits 
available. M. B, Taylor, Box It 71, Longview. Wash. 9B632. 



fPMol: Howard LIyJ 



Twin tail fins 

corUctim rudder controls 
but aren't really lails 
in conventional sense. 




VariEze: A plane 

by Sheldon M. Gallager and Howard Levy 







RE AR MOUNTED 
62 HP 

VW ENGINE 



BAGGAGE 
STOWAGE 
BEHIND 
REAR SEAT 



retractable 

NOSE WHEEL 



ypr Sharply awept'bach 

main wings contain no 
control sg daces, making 
them aerodynamiefllly 
"clean' 1 lor minimum drag, 
high performance, easy 
construction Elevens— 
combined ailerons and 
elevator! — are up front. 



They 're wingtip “wing lets" 
that help break up vortex 
turbulence le> reduce drag 
Phoio below shows specially 
shaped luggage carriers thal 
fli lime a “boor Into limited 
storage space behind rear seal. 



n eirac I able rose whet I allows plane to “kneel 
like a camel!. Tnis makes getting in and out 
easier, raises roar prop for convenient hand 
starting and compensates for tail-heavy condition 
with no pilot aboard. Drawing ai right shows 
compact dovetailing of cockpiis to save space. 



12 FEET 



SIDE HINGED 
PUSHER CANOPYS 

prop 



SIDE STICK 
CONTROL HANDLE 



FIXED 

MAIN, 

GEAR 



Hfl^ry AHr>r 






that lives up to its name 




Odd in appearance 
but not performance, 
this mini canard-winged 
homebuilt fs designed 
for easy construction 
and superb handling, 
You'll be able to build 
it from plans Or kits. 





. 

\ 




Sear view shows posher prop and wide- 
bodied fuselage that flares into 
wings. Fuel tanks are housed in these 
l hick wing -root sections sc I hey 
lake up no space inside crafl itself. 
Bow-shaped main landing gear strut 
is single piece passing straight 
through the luseiage, This eliminates 
separate struts, simplifies mounting, 
lessens impact strain on airframe 
attachment points. Engine is £2-hp 
VW. giving a ISS-mph cruise speed. 



I t's no coincidence Lhal the 
VariEze is pronounced ' very 
easy." its designer, Hurt Hu tan, 
planned it that way, He wanted a 
plane I hat would he easy to build anti 
fly, yet embody advanced aerodynamic; 
principles to give high performance, 
good maneuverability anti safe han- 
dling. Rutan, former chief engineer 
for Rede Aircraft and now head of 
his own aircraft company, knows 
what he’s about, The YariEae is all 
these things and more. It may appear 
a bit odd- until you see it fly. Then if 
becomes a gracefully soaring, spec- 
tacular sight. 

At fi rat glance, the YariEze looks 
like a mini scaled -down version of 
Hurt's famous VuriViggen 5 page 
115, May ’73 i. Actually, it's consid- 
erably more sophisticated. Like the 
VariViggen, it has ft pusher prop and 
ft tubby nose wings called canards. 
Unlike the earlier craft, it gets a 
135- mph cruising speed from a bitty 
62-hp VW engine. The YariViggen 
uses 150 hp to cruise at 150 mph. 
Thus the VariEze is 35 mph faster 
on less than half the power — that'a 
Efficiency with a capital E. 

Record-breaking endurance 

With a length of just 12 feet, the 
VariEze is even shorter than the 
little Bede RL>-5 and manages to 
squeeze in twill tandem cock] jits 
against the RD-5's .single seat. One 
indication of the midget's capabili- 



ties is that it recently set a 
new world nonstop, closed- 
course distance record for 
planes in its size class i under II <12 
pounds), it covered 1638 miles in 13 
hours, 3 minutes, for an average gas 
consumption of 3,1 gallons per hour 
— this time Economy with a capital 
E. The new record bettered by near- 
ly 100 miles the previous mark. 

tight weight clean lines 

The secret of the VariEze's superb 
performance lies in its exceptionally 
low weight — only 300 pounds empty 
— ami its aerodyne mica I ly ’"clean” 
lines. There are no control surfaces 
In the main wings to disrupt ft smooth 
airflow. This reduces drag and at the 
same time simplifies construction of 
the plane. 

Sima II fin I ike "winglets" at the tips 
help break up vortex turbulence to 
further reduce drag, They also con- 
tribute to directional stability and 
incorporate rudder controls. The rud- 
ders work in an interesting way: 
Each one swings in only one direc- 
tion — to the outside. You uae the 
right rudder In a right turn, the left 
rudder in a left turn. In each case, 
the opposite rudder remains station- 
ary, This* unique arrangement sim- 
plifies control linkage hookup .since 
you need only a single pull table to 
actuate each rudder — the swing back 
to neutral position is accomplished 
(P>?ase rum to page 
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Cotton, owner of station WflDN in 
Del roit has used OPCAft to talk with 
fiams in 51 different countries on five 
continents. 

Vic Politi, WlNV of f ail field, 
Conn., is an amateur bulletin station, 
broadcast me new.- about OSCAR 
through OSCAR to anybody inter* 
ested. Rue! Schultz, W6CG of Ana- 
heim. Calif., has earned an award for 
contacting other ham operators in 
each of the 5h states through the 
satellites.. 

Thousands are using OSCAR 

OSCAR satellites art- the hottest 
news in ham radio. The hobby, which 
■darted radio broadcasting and point- 
to-point communication* at the turn 
of this century, i~ i ri the grip of 
OSCAR fever. Thousands of hams m 
nearly i-very ration of the world are 
geared up and riding along electron- 
ically every day on two satellites they 
designed, built and financed, Many 
more art: preparing: for the ride. 

There have been s'-v<?r OSCAR sat- 
ellites in orbit. All have gone into 
orbit as piggyback riders on rockets 
Idas ting government satellites into 
space The National Aeronautics and 
Space Ad min ist ration IN ASA) uses 
OSCAR? instead of deadweight bal- 
last to further public education in 



space science. Two ham 
OSCAR 6 and OSCAR 7, remain up 
there today, circling the globe in 900- 
inili'diigh polar orbits every cnuple of 
hours. OSCAR fJ was launched in 1972 
alongside eiti ITCS Weather satellite, 
OSCAR T rode aloft in 197-1 with the 
NO A A 4 weather sard I it and the 
Spanish JNTAS.-VT satellite Hams 
use their satellites by transmitting' 
signals up to OSCAR, which retrans- 
mits the signals back ro Earth. 



Satellites built by hams 

OSCAR satellites have been built 
by ham* from many conn trips. For 
instance, the fl 5-pound OSCAR 7 in- 
cludes a telemetry system built by 



I 



Orbit-bound is an 
OSCAR riding as 
piggyback ballast on 
a Delta rocket. 



Range doubting lb 5000 
mile* is possible when 
OSCAR Hies through 
over tap ping range ring*. 



24&o miles 



D r. Peter Penh am. one of Africa'? 

flying doctors working out of a 
little village on thy northern slope of 
Mount Kilimanjaro, Kenya, ha* been 
bitten by the OSCAR bug. Somebody 
gave Pete an old radiotelephone, a 
vacuum tube and coaxial cable. 
The doctor adtk-d some empty aspirin 
tins and a quartz crystal from hi* 
airplane radio. Right out there in the 
African bush he fired up a home-brew 
transmitter built ins the aspirin tin* 
and talked to the world through 
OSCAR — the Orbital Satellite Carry- 
ing Amateur Radio. 

The excitement gripping Pete as 
he built the transmitter reached fr-ver 
pitch as he sent a signal up to a satel- 
lite 900 miles overhead and heard his 
call letter*. 5SS4JJ, t urning bm:k down 
to h is revc i vi • r. Hi? v e r,> f i rs i chat w i r h 
another ham radio opera: nr, through 
the satellite, was with amateur sta- 
tion dWIED, more Than KiUO land 
miles away in Yemen 

Since- his contact Ta*t year with 
Yemen, Pete has coni mil nica ted with 
amateur radii 1 operators in rt Ef- 
ferent countries on three continents. 
Meanwhile, Stiby. operator of ham 
station VC2t'V in southern India, has 
been talking with hams in Finland, 
Rhodesia. Poland, Germany* Japan 
arid the USSR via the satellite. Dick 






SOLAR PANELS 



Designed, buill Einrf 
Irnaneed by bums, 
OSCAR 7 and 6- above, 
receive and retransmit 
signal's Irom and to 
Earth stations like 
those shown here 
You can listen in r 



EARTH 

STATION 



You can tune in 
the fascinating 
worldwide network 
of amateur radio 
buffs whose 
homebuilt' satellites 
orbit in space. 



IOMETER DIPOLE 
TRANSMITTING 
ANTENNA i 



RECEIVING 

ANTENNA 



RECEIVING 

ANTENNA 



by Anthony R. Curtis. 

K3RXK 



OSCAR 7 



RECEIVING 

ANTENNA 



SOLAR PANELS 



OSCAR 6 



RECEIVING 

antenna 



10 METER DIPOLE 

TRANSMITTING 

antenna 



TRANSMITTING ON 
2 METER BANG 



RECEIVING on 

iqmetfr band 







A typical Earlh station wilt use relatively 
low-powered rigs to talk l h rough OSCAR. 




Australian hams, one retransmitting 
system built by German bams, an- 
other rebroadcaster built by Amer- 
icans, a beacon transmitter built by 
Canadian hams and another beacon 
built by a San Bernardino, Calif,, 
ham dub. New and even more so- 
phisticated amateur satellites are un- 
der construction. 

OSCAR fever hit me hard. Sputnik, 
Pioneer, Vanguard, ExpVirer, Apollo 
—IS years of space satellites in the 
news made me dream of getting into 
the apace age. When amateur satel- 
lites made apace communications pos- 
sible for the man-on-the-street, I had 
to be in on the action. Thousands of 
other hams hail the game gut reaction. 

Anybody can listen 

First, I wanted to bear the Morse- 
code telemetry beacon frum the satel- 
lites. Then 1 wanted to be able to 
transmit through the satellites to 
other hams and shortwave listeners. 
I had a shortwave receiver just like 
any shortwave radio listener's. The 
radio was capable of being tuned to 
the amateur radio 10-meter hand. 
Both QSCARs transmit down to 
Earth on frequencies between 29.400- 
29.550 MHz. Most popular general- 
coverage shortwave radios cover 550 
Klla to 30 MHz which spans the 
OSCAR downlink frequencies. Any- 
body with one of these receivers can 
ait at home and listen to OSCAR. 

Amateur radio operators transmit 
up to OSCAR on frequencies in the 
two-meter bam band. OSCAR re- 
peats w hat tt hears by retransmitting 
down in the 10-meter ham band. It is 
only necessary to listen in on 10 
meters to hear everything going 
through OSCAR. Signals passing 
through OSCAR are in voice and in 
fFJwsa turn to gage 731 j 



OSCAR HISTORY 

Amateur ratflo will mark ite 151ft anniver- 
sary in space this year. It was 12:42 p.m. 
gn Dec. 12. 1961, when a Thor-Agena 
rocket lifted on a pillar pf flame from 
Van Ueri berg, Cain., ca frying a 1 0-pouncT 
OSCAR satellite aboard as PalFasi, 

Working evenings, weekends and dur- 
ing every spare moment in basements, 
garages and atllca. hams have built seven 
OSCARS. Here's a rundown; 

OSCAR 1 carried a transmitter with 
power of only one-tenth of a watt which 
l ran emitted telemetry in a beacan to 
Earth for three weeks. 

OSCAR 2. launch Ed June 2, 1962 f was 
identical to OSCAR 1 with lelemetry- 
beac<m transmissions lasting IB days. 

OSCAR 3, launched March 9, 1965, 
was amateur radio's first active commun- 
ications sated lie. It received ham signals 
and retransmitted Thom at the high out- 
pul power of one waft. It made history as 
the first free-accaas communications 
satellite One hundred dills rout amateur 
stations in 16 countries communicated 
through the t&tellite during Its two-weok 
me. 

OSCAR A, launched Dec. 21, 19EE, 
was an active satellite with Ihr&e watte 
output. It did not make a good orbit, but 
hams did communicate through tt, in- 
cluding Ihe lirsi direct U.S.-lo-U.S-S.R. 
con (ad via satellite, 

OSCAR 5. launched Jan. 23, 1970. 
was built by aiudenls at Melbourne 'Uni- 
versity. Australia, and launched from (he 
United Slates under auspices of the 
amsat Ite batteries lasted 1 Vj months. 

OSCAR &, launched Oct. IS, 1972. is 
still going strong as an active repeater 
sstePFite, 11 hears ham signals and re- 
transmits them. The 40-pound satellite 
can store messages and repeat them, It 
can be turned on or off t>y ground com- 
mand, Transmitter power is one watt. 

OSCAR 7, launched Nov. IS, 1974, was 
built by hams In Gormany, Canada, Aus- 
tralia and tha United States. Is has two 
separate communications repeaters on 
board with two watts power. It can 
stare messages for later replay, bo turned 
on or off ai ground command. Medical 
data, weather bulletins and other emer- 
gency communlcaliona have been trans- 
mitted through the 65-pound OSCAR 7. 



WHEN TO LISTEN FOR THE OSCAR SATELLITES* 



my 


Pate 


OSCAR ever 
eaefarn U.S. 
p.m. i»T 




OSCAR aver 
central U S, 
p.m, GST 


OSCAR av«r 
wtiturn vs 
p.m. PST 




Sal. 


Jen. 31 


0:35-0 ;45 




9 2D-9 40 


9:14-0:33 




Sun, 


Fab 1 


7:23-7:45 




B-20-S;40 


4:15-6:35 




Mon. 


Feb. 2 


B 20-4 40 




5:16-0:36 


9:10-9:30 




Wed. 


Fob. 4 


4:15.4:26 




0:10.9:30 


9:00-925 




frl. 


Feb. 4 


4 05 -8-30 




9:00-925 


0:55-9:20 




Sun. 


Fnb 0 


B DO-4: 2$ 




6:65-0:20 


6:50-0:15 




Wad. 


Feb. 11 


0:55-9:15 




9:60-10:10 


9:46-10:05 




Thor. 


Fab. 12 


T :&□-&- Id 




6:45-8:05 


6:40-9:00 




Frl. 


Feb. 13 


4:50-9:10 




9:45-10:06 


9.40-10:09 




Sal. 


Feb. 14 


7:40-4:00 




0:35-055 


0:30-4:50 




Sue. 


Fnfc Ui 


4:45.0:06 




g.eo-lbdW 


9:35-9:54 




Mon. 


Fob TS 


7;34-7M 




0:30-450 


9.25-0:46 




Wed. 


Fob tu 


7:30-4:00 




4:25-055 


4:20-0:60 




Frl. 


Feb. 20 


7:20-7:65 




6:15-6:45 


4 10-0:45 




Sun. 


Fab. 22 


7:15-7:60 




4:T9-0:45 


6 05-0 ;40 




Wed, 


Feb. 23 


0:20-4:40 




9:16-0:36 


0:10-9:30 




Thur. 


Fob. 24 


7:05-7:25 




0W-0:2Q 


7:56-4:15 




Frl, 


Fob. 27 


6:16-0:35 




910 9:30 


0:05-9:35 




Sat. 


Fob. 24 


4:50.8:10 




9 4&-10.O5 


9 40-10:00 





* Those ara tha baal listening llmei Though the letelhte* can be hOetJ at ether Mm as. 
A complete Mai el intuit lor any month of the year l> iv all Able from A M-SAT. 
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One way to save on gas 

If you don't mind doing your trav- 
eling lying facedown, you can {jet 
645 miles to the gallon in the bike- 
likn rig at lefl, British designer 
Brian Beatiie accomplished the 
leat In a recent fuel -economy 
competition staged by Shell Oil at 
Appleton, England, beating out six 
other con test an is, His machine is 
built or bicycle parts and powered 
by a 50-cc moped engine, Sloer- 
ing is by a single conirol erm that 
also contains throitle and tachom- 
eter- Beattie's next attempt will 
be to establish a iODChmpg record 



f 



Ford engines fly again 

With a growing shortage of air- 
craft engines for fight planes, 
builders are lurning to automo- 
tive conversions lo fill (he gap, 
Converted W Vs are used in 
many small planes, but more 
power is needed for larger craft. 
A possibility is Ford's 400-cu.- 
in. VfJ, shown being tested here 
by Geschwondor Aerdmotive, 
Inc., Box 5152, Lincoln, Neb, 
GB505. When lurbocharged, such 
engines are capable oi produc- 
ing up to 1600 hp, Another pos- 
sibility Is Ford's little Pinto V*. 
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Small tiller with a big bite 



Designed for handy usa in back-yard gar- 
den plots. Gilson's new 2-bp Compact 
Tltfer features a to Id -up handle that lets 
it store In a small space, even fit In the 
Hunk o! a car (above), It weighs only 5i 
pounds, yet has 9- inch-diameter tines 
that bite through hard sod and soil, dig lo 
a 6-inch depth. Tilling width is adjustable 
front 6 to IB inches. Gilson Brothers, Box 
152, Plymouth, Wis. 53073, 



Darkroom advice on tape 

Now you can do darkroom work easily 
and accurately as a Iriendly voice le'lls 
you exactly whal lo do and when io do 
it The voice in the dark comes Irom 
a cassette tape, one of six new in- 
structional recordings put out by 
Kodak. The limed, siop-by-step tapes 
cover the processing of blaek-and' 
while film and prints, color slides, color 
negatives as well as several types ol 
color prints. Sold for approximately 
$6.30 each at darkroom supply houses, 
Kits of chemicals also available. 



Presto— change your pickup into a dump truck 

Vou can turn your pickup into a dump truck ior fast unloading with this conversion 
lift. Called Jot Hoist, the electro-hydraulic unit Ms most ft, % and 1-ton 
pickups without changing body lines, At ihe press of a button, the lift tilts your 
truck body lo off load more than two eons in 15 seconds, installation requires 
welding, but you can have this done at a welding shop or 4it Hotel dealer if you 
don't have your own equipment. Price not yet announced, but the accessory will ba 
available soon Truckers Supply, Inc., 1 QDQ North First St., Garland, Tex. 7&Q4Q. 
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All about batteries 

How they work, how they- re made, how to buy one and how to take care of it. 



by Michael Lamm 

WEST COAST EDITOR 




HEAT-SEALED 

COVERS 



GAS VENTS WITH 
BUILT tN FLAME 
ARB ESTERS 



EXTRUSION-FUSION 1 
INTERCELL CONNECTIONS 



BUILT-IN CHARGE INDICATOR 



TERMINAL POLARITY 
INDICATED BY 
MOLDED SYMBOLS 



MAINTENANCE-FREE 
SEALED TERMINAL 
CONNECTIONS 



LIQUID/GAS SEPARATOR 
RETURNS LIQUID 
TO RESERVOIR 



ELECTROLYTE 

RESERVOIR 



PLATE STRAPS 
CENTERED 



WROUGHT LEAD- 
CALCIUM GRIDS 



RIBBED 

polypropylene 

CASE 



Main tana nc*-fr*e 

b&jleries ere trie latest 
development In automobile storage 
bftiiaries. They never need water 
or servicing and, In the case of this 
Del co Freedom battery, stale of charge 
SEPARATOR ENVELOPES ,s indicated in a window on the top, 



R acing nut the door that mid, blus- 
tery morn Stiff, you hop into your 
car, buckle up, hit the starter, and — 
nothing. No groan, no click, simply 
nothing. 

Terrific, Dear! battery. 

Car batteries usually get sold in 
panic situations. You have very litt'e 
time to think about or to choose what 
sort of battery you ought to get. 
You'tl need a new one as noon as pos- 
sible, sometimes within the hour. 

Be ready to make a choice 

This article is intended to pre- 
pare you for that critical, harried 
morning when you have to have a 
new battery right away. 

After you’ve established that you 
really do need a new battery (keep 
in mind that plenty of other automo- 
tive ailments show the same symp- 
toms as a dead battery), the buying 
scenario typically runs something 
like this: 

You’re late for work. You rush 



down to the nearest filling station or 
store that sells batteries, and n’l of a 
sudden you’re brought lift shm-t. Here 
are seven batteries on display, all In 
vour group sisse. nil fitting your ear. 
all looking very much alike, ail carry- 
ing different prices. Prices, in fact, 
range from $20.95 up to $52.95, 

Why, you ask the salesman, does 
the most expensive buttery cost more 
than twice as much as the cheapest 
battery? 

“Warranty,” replies the salesman 
— not because that’s the real reason 
or the only reason but because "war- 
ranty” is the simplest difference to 
explain. The $20.95 battery is war- 
ranted for 18 months, while the 
$52.95 unit is guaranteed "for life" 
— as long us you own your car, lie- 
tween these two extremes, you can 
buy batteries warranted for 24 t 3G, 
42 t 48 and bO months. 

Look for cranking performance 

The question, then, would appear 



to be, "How long do I plan to keep my 
present ear?" Most people buy bat- 
teries on some quickly computed 
formula involving price and war- 
ranty. 

Yet price and warranty aren't the 
important considerations. Much 
more important is a criterion most 
battery buyers haven't yet heard of. 
much less understood. It's called 
cranking performance or, in the ver- 
nacular, cold-cranking power. 

Cold cranking ratings came into 
genera] use in 1972. These figures 
mean simply the number of amps the 
battery can put to your starter at 
zero degrees Fahrenheit, 

He fore you reread that sentence, 
think about this. As you’re standing 
there in the store, noting that all 
those seven batteries in the display 
look alike, consider the difference in 
performance. On a zeru-degifee morn- 
ing, the frO-month battery can shoot 
around 500 amps, to your starter, The 
18-month battery delivers less than 
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your car's cold cranking require- 
ment should you shop for warranty 
and price. 

And watch For reserve capacity 

Now there’s another rating that 
helps tell you about a battery's per- 
formance. I fa called iTwrre capacity. 
Reserve capacity to a number that 
tells you how many minutes your car 
can keep running at night if your 
alternator happens to go out. 

The figure is calculated for an HO' 
F. night in which you need to run a 
25 -amp load: lights, wipers, other ac- 
cessories, plus ignition. In other 
words, if a buttery has a reserve capa- 
city rating of 1 00, it means you can 
drive for 1 00 minutes on a balmy 
night without your alternator before 
the car quits. 

There's no direct relationship be- 
tween reserve capacity and cold- 
cranking performance, but they do 
generally go up together, 

So now we’ve established four ba- 
sic criteria you ought to weigh when 
buying a replacement car battery: 

■ Cold-cranking rating, 

■ Reserve capacity, 

i Warranty and 

■ Price. ** 

Of the four, the first and by far 
the most important is cold cranking. 
Remember to match it to your en- 
gine's cubic-inch displacement, and 
add 20 percent if you live in a cold 
climate. 

Once you've set that, this figure 
will dictate warranty ami reserve 
capacity pretty much automatically. 
If you think you'll keep your car 
longer than the cold-cranking rating 
dictates, by all means go to a more 
generous warranty. 

The longer the warranty, of course, 
the higher the price in any given 
line. By and large, the major chain 
stores give the best prices. Next come 
the automotive supply stores, the fill- 
ing stations and the mew-car dealers. 
Even when you find yourself in an 
emergency situation, try to do a little 



half of that amount — say 21fi amps. 

The question now becomes, “How 
many cold-cranking amps, is my car 
going to need on the coldest morning 
of the year?" 

If you drive a small car with a 
snioll-tiisj placement engine, and if 
you live in a warm climate, the “IB" 
will do just fine. But if you own a big 
American sedan with a VS, the +, 1S" 
won’t get you by, not even in sunny 
Florida and surely not in the chilly 
deeps of the Midwest or Northeast. 

* How. though, can you actually tel! 
the cold-cranking requirement of 
your car? Very simple. Take gc ntr en~ 
(finny displacement figure and match 
it with the new battery's cold-n*nnk- 
iiiff rati tiff* In cold climate#, add 20 
percent. 

That's the most important state- 
ment in this article. 

Take this example. You live in 
Minnesota and drive a 1073 Torino 
with the 351 -c.i.d. VS, You'll need a 
battery with a basic cold-cranking 
rating of at least 3BJ amps. And since 
you live in Minnesota, you’ll have to 
add the extra 2ft percent: 71 amps. 
In other words, ignore warranty and 
ignore price, but boy a battery with 
a total cold-cranking rating of not 
less than 122 amps, 

Even if you plan to trade off your 
Torino in a year, you ought to choose 
u 43 or 60-month battery. Anything 
leas powerful is very likely to leave 
you stranded the next lime a cold 
snap hi to. Only after you establish 
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Familiar storage battery 

{above) has terminal posts. 
Fasi disappearing, this type 
Of terminal battery requires 
special care in servicing: 
Tools tike damp spreader 
and clamppuherare needed. 
Sealed, side-terminal 
battery (right) is now used in 
all new General Motors cars. 
Secure connection and less 
corrosion buildup on the 
lorminals arebig advantages. 
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As battery discharges, acid unites 
with plales, leaving weaker acid 
sol u lion ; specific gravity drops. 
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comparison shopping by phone. Com- 
pare prices per col the ranging ratings 
and warranty, 

Warranties 

I don't mean to imply that battery 
warranties aren't important. They 
are. but you have to nee them in per- 
spective. Battery warranties come in 
various forma. The moat common 
warranty given an initial free re- 
placement period of SO days. If a baL 
tery ia going to fail from defects in 
materials or workmanship, it'll do it 
during those first SO daya. 

After that, the rest of the war- 
ranty ia broken down and prorated 
by months, Kor example^ if you buy 
a 36-month battery for $36. each 
month is worth $L If, then, the bat- 
tery fails at 24 months, you can ap- 
ply the remaining 12 months ($12) 
toward another battery from the 
same store. 




cranking Power as affected by temperature 

AT SOT F (26-7*0 
AT 32* F> KPO 
atct f. fi7.r o 

CRANKING POWER AS AFFECTED BY CHARGE AND TEMPERATURE 




ATatfF, 1267*0 




AT 32* F. 10* C. k 






AT OfF. M7.B*C) 



FULL CHARGE 



ALF CHARGE 



1.160 -NEARLY O1ECHARGE0 




1-285 - FULL CHARGE 




1.210- HALF CHARGE 
1. 160 - NEARLY DISCHARGED 



■265 - FuLty CHARGE 
1.210- HALf CHARGE 
1 

1 If^J — NEARLY DISCHARGED UN DANGER 
OF DAMAGE 5Y FREEZING) 



B artery capacity is greatly reduced 
by cold as lower temperatures have 
numbing effect or> electrochemical 
action, Drop from 00" F, to 0 D F. leaves 
fully Charged baiter/ wilh Only 40 
percent of Its cranking power. 



Cranking power of battery is maximum 
at ao* F. and when fully charged. Note 
that at O'" F, even a felly charged 
battery has only 40 percent of Its 
Cranking power available — less if not 
fully charged, as shown above. 



Note the obvious : Any warranty is 
only as good as the warrantor. Choose 
a retailer whose reputation and prod- 
ucts you trust. Pick one, too, with a 
large enough network of cooperating 
dealers or retailers so you don't have 
to go back to that same store to col- 
lect on the warranty. 

Many stores now market what they 
call 'lifetime' 1 batteries, which they 
warrant fully for as long a* you own 
your car. You can't switch it from 
cur to car or owner to owner, but if a 
lifetime battery fails before you get 
rid of your car, you bring it back and 
get another lifetime battery that's 
just like it. 

Lifetime batteries can’t, of course, 
last forever, as their makers freely 
admit. What they’re banking on, 
t hpugb* is that you’ll get rid of your 
car before the battery dies. It's a 
gamble. So, if you’re planning, to 
keep your car longer than 60 months 
(five years), lifetime batteries pan be 
a very good investment. 

■ They’re all rugged and have high 
cold-cranking and reserve ratings. 

■ Some are teas expensive than 4S 
and CO- month batteries from other 

(Please turn ic pace J44j 



BATTERY TOOLS 

Hydrometer 
Clamp Spreader 
Post brush 
Clamp puller 
Battery lifter 
strap 

Pelroleum jelly 
or protective 
spray 

Vis -inch and 
9/ 16-in. box 
wrenches 
Battery charger 
Load tester 




Proper can of 

your battery 
requires that 
you have the 
right tools. 
Hydrometer (right) 
is basic for 
determining state 
of charge. 
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Back-yard 
fish farming 
for food 
and fun 
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by Gurney Williams 



It looks like three greenhouses, but 
if 5 Mew Alchemy’s fish farm at 
Falmouth, Mass. Al fight, researcher 
checks one of the bfeeding pools. 



T hey call it a Mini-Ark because, 
like the Biblical Ark, it may help 
to keep us afloat — not in fl k'hIs — bJt 
in a time of dwindling food supplied 
and an exploding world population. 
Actually, it doesn't look like an Ark 
at all. It looks more like three small 
greenhouses stepped down a hillside. 
Inside these strange, shed! ike struc- 
tures they grow fi«h- 

Smile if you like, but this little 
back-yard fish farm designed and 
built by the New Alchemy Institute 
in Falmouth, Mass., on Cape Cod pro- 
duces more than 100 pounds of good- 
eating fish a year. The fish grow to 
edible size on nothing more than al- 
gae and tiny water animals scooped 
free from local ponds. Aside from 
this, the Ark is a completely en- 
closed, self-operating system— in ef- 



SOLAR WATER 
HEATER 



feet, a totally self-contained, self- 
sustaining environment. No fuels are 
Used, and no pollutants foul the at- 
mosphere. The sun heats the water 
in which the fish are bred, and wind 
power circulates the water through 
the system. Everything is free. 



Not gold but just as good 

Alchemists of the Middle Ages 
tried to turn base metals into go'd. 
The six-year-old, nonprofit New Al- 
chemy Institute has no such vision- 
ary goal, yet what it produces does 
glitter — a bright hope far the future. 
The Falmouth farm is merely a 
small-scale prototype of what could 
be much larger Arks all over the 
world turning out substantial quan- 
tities of much needed good, healthful, 
high-protein food. Already the insti- 
tute (S planning to build a bigger 
version of its Ark on Prince Edward 
Island later this year. 



Scientists at the institute built 
their Mini-Ark almost entirely of 
scrap materials and scrounged parts 
— old storm windows from house 
wreckers for their glass-roofed pools, 
discarded bathtubs for filtering 
tanks, an auto-engine crankshaft for 
the windmill drive. It took a tot of 
ingenuity and experimentation, hut 
the project was fun— and paid off. 

Basically, the system consists of a 
CSSea (urn ! a Mqe i$5j 
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Using Lilliputian 
models and giant 
explosions, the 
U.S. Army Corps 
of Engineers is 
solving mysteries, 
testing theories 
and handling 
emergencies. 



fought 
by our 
Gulliver 



by Dan Fates 

MANAGING EDITOR 




A tidal model of New York Harbor Nop) is used lo study navigation, shoaling 
and environmental problems. During, tbe 1973 flood, tfre Mississippi Basin model 
(above} was reactivated to predict flood problems. A new model (right) 
of the diversion structure was boili and a quick-fix found for the failing 
wing-walil abutment protection shown at the top pi Ine photo 
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O n r raw. rain -soaked afternoon, 
a scouting team suddenly found 
itself thrust into a strange battle. 
During a routine check of the mas- 
sive levee along the frothing Mis- 
sissippi River, the team came upon 
the sight they feared most. It was 
the ripping failure of a wing-wall 
abutment on a diversion dam that 
keeps the Mississippi from being 
captured by the nearby Atchafalaya 
River basin. It was April 12, 1973* 
The Mississippi was in flood, and the 
bal tie to save the dam was underway. 

The diversion structure had been 
built to save N'ew Orleans — not from 
floods, hut from economic disaster. 
In 19o2, the Mississippi had been in 
danger of breaking through to fol- 
low the channel of the Atchafalaya 
that runs eight miles west of the Old 
Muddy. If the hydraulics of both sys- 
tems were left untouched, the Mis- 
sissippi could have cut out of its 
present hanks, leaving all down- 
stream cities high and dry. This 
would include the world’s third busi- 
est port — New Orleans, 

Corps moves to lhe front lines 

As the wing-wall crumbled the 
word went out to hundreds of troops 
to mobilize and fight the swelling 
Mississippi, It was the U.S. Army 
Corps of Engineers that would do 
the fighting. Though not generally a 
frontline unit in the military, the 
Corps in this case became one, 

As engineers arrived at the fail- 
ing diversion gate, another group of 
engineer* was reactivating a minia- 
ture model of the Mississippi River* 
The model is used to determine river 
reaction to different natural influ- 
ences, Including floods. Most of this 
work had been done over the years at 
a fairly relaxed pace. Hut now time 
mattered. Working around the clock, 
hydraulic engineers figured out on 
the model a quick-fix plan. Hoping 
they were right, the Corps .-darted 
dumping tons upon tons of rock in 
a prescribed pattern around the fail- 
ing structure. It took HS barge loads, 
but the plan worked, and the Mis- 
sissippi went right on rolling where 
it was supposed to roll. 

Just one of hundreds of wars 

Though dramatic, this was just 
one of hundreds of wars that have 
been waged by the Corps of Engi- 
neers. These are full-scale wars 
against such formidable enemies as 
pestilence, flood, hurricanes, con- 
gressmen, earthquakes, prone rv a tfcw- 

Npjo truck *Sz c (top) relative to lhe 
giant explosion used to test the 
oMocis of underground! explosive 
device ft. Another J1 blow -up" (left) shows 
lly ggh In concrete meg n Iliad 2000 
timer; by an elec Ironic microscope. 
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Vegetarian fish (above) are while 
amur to be used in planned attack on 
lake-clogging hydlhlla. Tasting effects 
of 1000-year slorm will be done on model 
(below) of proposed atomic energy 
power plant of I Naw Jersey coast. 



is is and the 1000-year storm* The 
weapons in these wars are net atomic 
bombs or doomsday machines. The 
weapons are men, specially trained 
and armed with facta, figures, com- 
puters and the brains to u m them. 
The battlegrounds are in miniature 
and located at the Corps' Waterways 
Experiment Station (WES) in 
Vicksburg, Miss. The miniatures are 
exact scale models of actual sites. As 
on the tiny Lilliputian world of Gul- 
liver. one heel step can crush a for- 
est, But unlike Gulliver'# Travels, an 
account of a Corps' battle reads like 
a chapter from Future Shock, 

Worst possible storm in 1000 years 

Right now, a team is studying the 
effects of the worst possible storm 
and accompanying waves that could 
occur in 1000 years off the coast of 
New Jersey, 

Why? A breakwater must be de- 
signed to protect an atomic power- 
plant. 

Teams are also working on the ef- 
fects of earthquakes; on the use of 
fish to rid southern lakes of chok- 
ing vegetation; on the building a 
miniature watershed to control a 
miniature lake. Another team has 
investigated the mysterious case of 
the failing concrete. 

Still more teams are working on 
the Corps' No. 1 project — using 
dredge materials to build marshes. 



And finally there are teams pushin. 
the state of the art in weapons el 
fecta and explosive excavation. 

And then there's the team workin; 
on the most adventuresome pro jet 
of all — building the world's larges 
mode!. It's a 10-acre replica of th 
64. 17 0-square- mile Chesapeake Ba 
area. This model, located on the Ra 
itself, is even bigger than the five 
acre Mississippi River model and th 
two-acre New York Harbor model 
These massive and permanent model 
are uaed for ongoing studies to sol^ 
shoaling and navigational problem; 
determine the effects of new mar ill 
structures., detect the track of po! 
luted waste and understand the nat 
iiral factors affecting water quality 
But the Corps works with smalle 
and temporary models, too. So it j 
with the project of the Public Ser 
vice Electric and Gas Co. of Nev 
Jersey. 

Atomic plan! olf Now Jersey coa$ 

J ust off the coast in the Atlanta 
Ocean, PSE&C is planning to bulk 
an atomic powerplant that will sup 
ply the state with electricity. Qm 
concern is the structural integrity o 
the protective breakwater surround 
ing the plant. 

To find out what's needed, thi 
Corps was asked to build an ex&c 
scale model to test the effects 
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Aiding the rat is — bicycle style 



Today's thousands of miles of abandoned rail lines make ideal bike trails 
for seeing Ihe country without lighting road IraSTie William Gillum do- 
signed this outrigger so he could Morally ride the rails without falling 
■an, Those interested in doing Uiu same can obtain m for matron (rom 
American RarlbIKe Assn,, Box 9952, Colorado Springs, Colo, 80932. 




Boat speedometer /odometer shows both speed and distance 

Latest instrument for boa tore not only shows spesd. but also docks how 
lar you've gore- — an Important aid In navigating, racing and locating 
fishing and drvmg spots Both rood outs ora digital and in IQths of a 
mile. Distance is computed electronically from Spaed and elapsed time. 
S4&0. Bay Laboratories, 20160 Center Ridge Rd.. Cleveland, Ohio 44116. 



Newest aerial target tracker sees all, knows ell 

The b=g "eyeball" under the nose of this Navy intruder combines radar, 
laser imaging and FUR (Forward-Looking Infrared] to track any target, 
visible or mvisib'e. FLlR provides an actual image of the enemy — not just 
a radar bfip — and videotape gives, "instant replay.'' The bail swivels in 
any direct ion, can even 'look back" lo see if a large! has been hit. 





Survival' rifle stores in itself 



it's handy to take a rifle along when camping, back- 
packing or lishing =m the wilderness, but convention- 
al types are heavy and awkward to carry, This .22- 
cal "survival weapon breaks in two. the barrel and 
ammo clip storing in the slock. Disassembled, it’s 
IC'j inches long and weighs 2 ! ? pounds. Charter 
Aims Corp.. 265 Asylum St Bridgeport. Conn 06610. 



Have windmill, will travel 

You can take this portable, ioldup windmill on camp- 
ing trips, mount It on a boat or Jn other remote 
locations for free electric power. The 9-fcol-diam- 
eter propeller generates up to 500 watts of 12-volt 
d.c. depending on wind spued, has high-wind and no- 
wind safely features. Wind Wizard weigh? 4B pounds, 
is £695. Edmund Scientific, Barrington. N.J. 06007. 






How to tell 
when you need 
a better 
camera 




A better camera can make you a better 
photographer— but only if it helps you get 
shots your present camera can't take. 



by Ivan Berger photography editor 



T he time to buy a new camera ia when your present 
camera cramps your style — and not before. Within 
limits, the cheapest Inatamatic, used with care, can 
shoot as good a picture as the moat expensive Nikon, 
Haaselblad or Leica used with equal care. 

But there are a lot of pictures that an Jnstamatic 
just can’t shooL at all And that doesn't just 
apply to simple cameras: The moat expensive camera in 
the world will sooner or later stub your toe on its 
limitations (though often there's an accessory available 
to urt-stub your toe, again!, 

Before you run off to buy a camera that will do 
more for you than your present one, make sure you need 
to do more. Here's a guide to w hat better cameras 
and their features can do for you. and to tell if you 
need them. 

■ Dim light is a problem that most under-^lOQ cameras 
cope with poorly i but which most over- $150 cameras 
handle well, Cnder-8100 cameras have "alow" lenses 
with apertures of about f 8 to f 11, which don't let 
much light in to reach the film. Better cameras have 
lenses of f 2,H, f, 1.8 or faster, which let in at least eight 
times as much light, letting you shoot when it's eight 
times as dark. 

Less expensive cameras may also have other dim-light 
disadvantages: Their shutters may operate no more 
slowly than 1. 30 or 1 45 second (the more time the 
light has to reat:h the film, the more light will reach 
it). And if they only take 110 or 126 cartridge 
films, they can't use such fast films as Tri-X, which 
don’t need as much light. 

■ Action foils the cheaper cameras, too. Stopping 
action takes fast shutter speeds, which many of the 
least expensive cameras lack. Simplified electric-eye 
cameras may have fast speeds available— but their 
electric eyes are probably programmed to use those 

(PluaSe (urn ra page ffiOJ 
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AvaLlpWe tight capability to shoot 
indoors without flash requires 'fasl' 
lens and ability to use fasi films 



Time exposures lasting several seconds 
can yield night shots like this; shots 
lasling minuses can look like daylight. 



Fa-sl action requires fast shutter speed 
in situations like this to prevent blur. 
Speeds Of 1 /25Q or i /53D usually suffice. 





Sharper, crisper prim Pom I J>Q 

negative Is closer to contact- 
prim size, hence closer tc 
contact-print quality 



2-1/4 k 2-1/4'' 11201 

n#g*Tiv# sizfl! 



Size makes a difference: 35-mm 
negative requires mare enlargement 
(for ihe same siie image} than 
T 2 -square, 120 Image, and the 
difi Bronco shows 





Wide-angle tens emphas-ries perspective Long telephoto lets you shool 'close-ups' Macro fen see a no a wide range of other 

and has great depth of field as shown, when you can't get close: compresses close-up accessor es (bellows, extension 

lets you get wider area on film space between distant objects. tubes) let you make small subjects big. 
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by BMf McKeown 

BOAT! MG EOITQR 




Performance rivals pretty looks in the new 
pleasure craft we pick as top T6 models. 

C ars may be going compact, but on the water tb* 
new boats that set the trends are getting bigger 
Not that there will be any shortage of little fishinc 
skiffs this year, or canoes, dinghies, inflatables 01 
folding models that beat fuel prices with power from 
oars and sails, But more builders are adding larger 
models to their lines. Unlike travel on land, a big 
boat usually offers more safety, plus accommoda’ 
tions and comfort. 

it's true that more gas is required to push a large 
hull as a rule, but since pleasure boating Is for fun 
there's no necessity to travel at full throttle or keep 
up to minimum highway speeds. The higher cosl ol 
gas has improved sailboat sales, yet power-craft 
purchases are going up as well 

Let's lake a close look at the 76 boats from the 
bottom up. Hull styles vary from deep-Vs to flat- 
bottomed jonboats. The Vs may rock at the dock 
and worry your wife, but they can cut through heavy 
seas. The flat-bottoms and tri-hull types are more 
Stable at anchor, but can pound when driven fast 
over rough water. On sheltered and shoal water- 
ways, however, they are usually your best selection. 
Check for generous hull flotation that will keep 
your choice upright and on top of the water no mat- 
ter what. No craft is worth the money if it's going 
to drown you. Every hull must have enough Flotation 
so it will continue to float with you and all your 
gear even after a following sea sloshes aboard and 
swamps it. Look for the capacity plate that tells 
what weight of passengers and equipment the hull 
can handle, and how much horsepower push you 
can safely use. Pioneered by the Boating Industry 
Assn,, capacity plates this year are required on all 
new outboard boats under 20 feet that can mount 
motors. 

Your new hull this year will be of plastic {usually 
fiberglass reinforced), marine aluminum or pos- 
sibly wood. All work well and wifi have long life if 




Cruising families and 
offs hare fishermen 
alike have roomy new 
models from which to 
choose, Chrysler 1 9 
Conqueror 21 (top) 
sports new "“300" 
ste rnd rive using 
265-hp V8 power. 
The Bayliner 2750 
Irailer&bte, iwimeabin 
express features the 
newly popular center 
cockpit (above). 
Well craft t 21 -toot 
Nova Fisherman oilers 
walkway around cabin. 




np. 





Year of the classy performers 






built by reputable manufacturers; 
wood will require extra care and 
maintenance* 

Above the waterline of the hull 
of your choice, the amount of top- 
sides (freeboard) can determine 
much of what your boat can do. 
The higher the sides, the bigger 
the craft as a rule, and the more 
big waves the sides can keep out 
They al so help keep youngsters and 
fishermen from falling overboard, 
but make it very hard for anyone 
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Sly le and: speed are altraclions of MFC Royal Caprice 19-loot 
stem drive Bowrider. Also available in cuddy* lishing models* 
it joins new MFCs to 26 feel* 



Large-boat styling introduced to outboard bo wilder gives 
WeltcralFs Airsloi 165 outboard raked side rail and windscreen 
lines dl Wellcrall offshore Novas. 






A 









Firsi ol the Glasirons to oiler bowrider design with a deep-V 
hull, Ihe new Sea Rider V-195 with Merc or Giasiron siern- 
drivc, has slern ladder, optional hardtop. 



Bass Runners from Chrysler now come in IS, 16 and 17-loot 
standard and professional models with added ice-chesi 
seals lor helmsmen, built-in live wells, platforms* 






khli’. , . 




in the water to climb back aboard. 
An excellent development is the 
assortment of transom platforms 
and swimming ladders you will see 
this year on many of the craft of 
our choice shown here, For safety, 
the engines should be shut off be- 
fore a swimmer approaches the 
propellers, of course, except in the 
case of jet power. But used care- 
fully, these features can be a great 
aid for water skiers and swimmers, 
and might also save a life. 



During the fast several years, 
the cockpit space of runabouts has 
been notably enlarged without in- 
creasing outside dimensions of the 
boats. Eliminating the foredeck 
and replacing it with extra seating 
provides much more usable pas- 
senger seating, and now there ap- 
pear to be more bow riders arouna 
than decked-in sport models, 
though both are popular. The walk- 
through windshield with hinged 
center section makes passage for- 



ward easy, but check the wind- 
shield Installation to be sure it is 
secure— often the top oi the shield 
is used as a grab rail for passen- 
gers boarding or leaving your boat, 
Alternate excellent use of an 
open cockpit is the new variety of 
fishing arrangements. This year 
you'll find center and side-steering 
console designs in sizes up to 30 
feet. Latest bass boats are adding 
additional wet and dry wells and 

turn ri> /i.jiTF 136J 




Many builders fire ottering bigger models, and the new 
line-topper from NTirro-CraFI, its Mariner Express Camper 21 
has aluminum hull, fiberglass dech. 



8q wricle r stern-drive from Silverline with Mer Cruiser power 
rides on a Irj-hull similar to new Kodiak Bass boat models, 
but Hares gunnel into windshield. 






PM drives a sportboat 



This new high-performance 
hydrofoil really flies! 



by Sill McKeown 



C ross a boat with an aircraft and 
you get a waterborne flying 
machine that has been a tricky, 
flighty performer in the past. A 
few years ago we test-fiew one 
with an elevator control column 
and rudder pedals like those in a 
plane. 

But now Hydrofoils, Inc*, in Red 
Sank, N.J., has engineered a 
simplified "sports car 11 model that 
has enough speed to fly just above 
the water without control compli- 
cations. This craft has cornering 



ability that should make the little 
boat suitable for race-course 
competition where the turns are 
tight and the water thin- 

Hydrofoils' head, Ken Cook, has 
put into production a 16Vz-foot 
model with a trailerable beam of 
8 feet with the foils up (13 when 
they're down); a draft of 36 inches 
that lifts to only 18 on plane; and 
the capability, Ken feels, of 
handling almost any marine 
powerplant around, In his Mirage 
prototype, he has a 350 Chevy 
running through a Casalle V-drive. 
He has gotten speeds of 60+ 
without ever fully opening if up. 

Driving the Mirage proves 
Cook's theories. Once up and 



flying with an impressive rooster 
tail arcing out behind the surface- 
cleaving prop, the hull holds a safe 
level attitude without any need 
for the driver to adjust flight height 
or trim. Small wedge fins at the 
bottom of the aft struts act as 
rudders, and in demonstration 
runs, weaving between fish stakes 
like a slalom course down a 
narrow channel, the speedster 
maneuvered with complete and 
responsive control. 

The present price of over 
£13,000 for your own two-seater, 
ready to fly, is similar to sports car 
prices. But boatmen looking for 
fast, new action afloat may find 
this form of flying the answer.* * * 







PLAN VIEW 



Two-seat cockpit 
with bucket seats 
(above) follows sports- 
car design. Idling 
past channel markers* 
hull off-plane draws 
36 Inches, but can 
mpor alongside 
floating dock. With 
bow lifted, it showed 
no tendency to trip 
while accelerating. 



PROFILE 



STERN VIEW 
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New push power- 
big and small 



Less weight, fuel and 
maintenance are providing 
more performance from 
this year’s compact new 
mini-kickers and sterndrives. 




by Ray Gill 



Brand now for pleasure-boat 
performance, «tra-l*ngth 
CKryiler kicker (tar left) 
can reacfi tha water from 
tell transom*, ha* a 
convenient Harter on lop. 
Mercury'* newest motor 
lor fishermen (above] 1* a 
4-hp, 3S-pOund lightweight. 

The ■treamlined Chrysler 
300 ■torndrive (below} 1* 
olfa red wllh five gas and 
diets! engine*, uses an 
Improved clutch, steering 
In 105 to 265-hp range. 



S mall engines used to be your only 
choice for arnall boats. But now 
that's changed. This year you can 
harness up to 200 horses outboard of 
your transom or three times that 
many per engine inside as a stern* 
drive or Inboard engine. You cun do 
all that if your hull can handle herds 
that size. Yet the small, light models 
are still the moat popular. And if 
your hull won’t handle it or if you 
aren't ready for Merc's Black Max 
175, Johnson and Evinrude's 200s or 
Chrysler' s 135, previewed here last 
fall, there are still fleets of new little 
compacts, engineered for more de- 
pendability and less gas consumption* 
Which ones are best? Just about 
all the models with well-known names 
have been around long enough to 
have the bugs chased out, and even 
makes with "off-brand” labels have 
often been built by some of the larger 
companies. Here’s one buying guide: 
Check with well-established local 
dealers who will handle servicing. 

What are your choices? Here arc 
a number of outboard makers, in 
alphabetical order, offering improved 
models. A letter to any of them can 



usually get you the nearest dealer's 
name or a source for ordering. 

M Two tiny outboards, the AquaBug 
and the SuperBug, come from Aqua- 
bug International, Rockville Centre, 
N.Y. The li-pmind AqUabUg weighs 
less than the two gallons of gas that 
could run it for 10 hours at top speed, 
50 hours for trolling. This 1.2-hp 
single-cylinder model has a rewind 
starter and adjustable shaft for shal- 
low running. The SuperBug, at about 
18 pounds, claims up to 3 hp. 

■ Chrysler Marine's extensive out- 
board line includes two new models 
developed especially for use as sail- 
boat auxiliaries. The 10-hp model has 
Chrysler T s Autoelectric alternator 
and Magnapowcr ignition with elec- 
tric start. The 6-hp manual starts 
with a horizontal or Vertical pull 



from above, has increased reverse 
thrust for dockside maneuvering, and 
20-inch lower units. Other models in- 
clude 3.G, 5, 8, 10, 15, 25 and a brand- 
new 35. 

■ Smallest this year from Clinton 

Engines* Maquoketa, Iowa, is the 
K-150 that delivers 1.5 hp from 14.5 
pounds. It has a recoil starter, air* 
cooled power head and one-quart 
integral fuel tank. Other improved 
compacts include the 3.5-hp K-350 
and the K-751 at 7.5 hp. Clinton's 
deluxe line offers 5, 7.5 and 9,9 hp* 

■ Eska Co., Dubuque, Iowa, enters 
this year's the-smaller-th e-bet ter 
contest with new features that in- 
clude freshly designed swivel and 
transom brackets with heavy-duty 
clamps* All Eska motors also feature 
tilt-locks for trailering and a new 
shallow-water drive with pin for 
angle adjustment. Models include 0-9 
and 15-hp liquid-cooled motors with 
solid-state ignition, preset carbu- 
retors for easier starting and fuel 
economy. Eska’ a two 7,5 air-cooled 
models offer forward, neutral and re- 
verse shift or forward and neutral 
with full pivot. Also in the line are 
5.5, 4.5, and 3-hp models with im- 
proved weed leas propellers, Power 
Loop and drainless crankcase design* 

■ Evinrude’s new 9*9 and 15-hp 
twin -cylinder models have been fitted 
with new combustion chambers for 
smoother operation at slower speeds, 
plus new long fold -back steering 
handles. The new Evinrude 6 has 
carburetion* manifold, gear ratio and 
propeller changes* Top- mounted con- 
trols are available for sailboat out- 
board-well installation. Roth the 2 
and 4-hp models have been restyled, 
with the 4 also offered with optional 
"Fisherman's Drive" angled lower 
unit. Besides the 25, there is an all- 
new 35 that looks no larger than the 
previous IB, but turns out nearly 
double the push, 

■ No need to mix gsn and oil for the 

Honda B 75, This 7*5-hp, four-stroke 
mill has overhead camshaft, separate 
crankcase sump for oil with less air 
pollution claimed aa one result, and 
a quiet and vibrationless operation 
reported by this Gardena, Calif*, 
branch of American Honda Motor Co, 

■ The newly -designed Johnson ft, 
from Johnson Outboards, Waukegan, 
111., claims a major increase in speed 
as a result of a new air intake sys- 
tem and manifold* redesigned carbu- 
retor and a combustion chamber that 
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also adds fuel economy. And Johnson 
also continues its extensive Sea- 
Horae line of fishing anti small-boat 
motors with models that run from 
the 2 anti 4-hp mini-compacts up 
through 9,9, 15, 25, to the mid-range 
35- hp Sea-Horse. 

■ For several years it* a been 
rumored that Mercury, of Fond 
duLae, Wia. t had a new fishing motor 
in the works. Now it's here, weighing 
only 36 pounds, with integral fuel 
tank, twist-grip throttle and an en- 
gine cutoff switch mounted at the end 
of the tiller for added safety. The 
Merc 7,5, 9.8 and 20-hp engines are 
also available with optional electric 
start and an alternator to charge the 
battery. The new Merc 40 has two 
cylinders, and the one-cylinder 4,5-hp 
Merc 45 is in the line as well. 

■ This year, the 'led Williams line 
of Sears, Roebuck outboards from 
Chicago will include an 11-pourid, 
1,2 -hp model, a single-cylinder 3, a 
Model 5 of 4.5 hp, 5.5, one 7-hp and 
three 7,5 models, plus 9-9, 12 and 
15-hp motors from which to select. 

■ Ter-Mar Inc., of Lehigh Acres, 
Fla,, bus introduced its new Mighty- 
Mite II, a 1,7-hp, 17-pound offspring 
of the 35-year-old Mighty-MIte. This 
one has a new automatic recoil start- 
er, water cooling, underwater ex- 
haust, and standard as long-shaft 
models among the many improve- 
ments, 

■ Additional small outboards of 

interest include a 35-pound, air- 
cooled 4-hp mode! from Aero Marine, 
Northridgc, Calif.; workhorses of 2, 
3, 4.5 and 5.5 hp from British Sea- 
gull, Irvine, Calif,; air-cooled Sea 
King fishing motors of 1.5, 3.5, 5 and 
three 7.5 models plus water-cooled 5. 
7.5, 10, 15. 25 and 35 units from 
Montgomery Ward, Chicago, S porta- 
pal, Emlenton, Pa M offers the 11- 
poijnd, 1.7-hp Tas Mini air-cooled. 
Triton Industries, Portland. Me., has 
a 4, 5.5 and a 7.5-hp. Volvo Fenta of 
America, In Norfolk, Vs., is coming 
on strong in the outboard field as 
well with a 5 r 5, two 10a, two 14s and 
two 25-hp units in the lower-power 




Eighty pounds lighter 
than other engines that 
offer 170 hp, the 
MerCruieer 470 newcomer 
has aluminum block, four in- 
line cylinders, fuel economy. 




Among muscle midgets ere flyweight mini models like th* 
Mighty Mite, 1.7 hp si 17% pounds; 3-hp. IJ-peund Super 
Bug end 1.5-hp, 14% -pound Clinton (above). New 15-hp Elks 
(right) Is one of seven wster and air cooled outboerds- 



category. And for the jet .set. Otter- 
bine Industries, Malta, 111., offers ita 
unusual outboard jet drives of 2, 3, 
5 and 7.5 hp. 

Any boatman looking for plenty of 
power in a small package has a lot to 
choose this year. 

Muscle for storndrivea 

Both the big and a mall-capacity 
outdrives have been widening the 
spread of horsepower they can 
handle. This year it will range from 
7.5 horses from gas and diesel mills 
up to 275 for standard rigs and 400 
hp and more from racing mills like 
the Iviekhaefer Aeromarine K -Drive- 
400. 

New gasket materials* plastics, al- 
loys, plugs, liners and solid-state 
ignitions now make it possible for 
the good but earlier-designed engines 
to compete success fully with the 
recently designed models. In in- 
boards, there are several new V4s 
and VBs, plus package units for more 
powerful jet drives. Vee drives make 
possible placing engines all the way 
aft in suitable hulls. 



Here, alphabetically* are some of 
the companies and their new develop- 
ments. 

■ Chry&ler Marine, of Detroit, ia 
introducing its all-new '‘300’' stern- 
drive with clean new lines, extra-alim 
lower unit, cone clutch, special steer- 
ing suspension system, and capacity 
for gas or diesel engines up to 275. 
It is available with the new Chrysler 
195-hp V£J, or 240 and 265 gas V8 a or 
105 and 130-hp diesels. A 155-hp Six 
and 225, 250, 280 and 330 V8s are 
offered in inboard and vec-drive 
models, 

■ Mercury Marine is offering an 
all-new four-cylinder, 170-hp atern- 
drive engine with aluminum thick, 
plus its 120 and 140 Fours and 
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New gear for your boat 



N ext, best to u new boat b new 
equipment to update yrnn* old 
one. Many new craft also come at 
bargain prices which may mean must 
necessary oece.HHic ies are missing. 
Either way, goad assortments uf in- 
novative and improved marine gear 
are available for thin spring. 

Among the heat add-ons for con- 
venience and safety are transom 
steps and swimming platforms. Hand 
grips hinged to double as steps are 
sold by many marine supply outlets. 
Better still are bolt-on platforms now 
standard an many bigger boat.*— 
they could be Jifesavera if someone 
falls overboard. For landing a game- 
fishi resting after swimming or re- 
boarding with scuba gear, they are 
excellent, too. For fishing craft 20 
feet or longer, there are install-it- 
yourself tuna towers. Cabin cruiser 
owners can buy prefab flying bridges. 

Any boat with a battery aboard 
may now mount gadgets ranging 
from marine radios to radar. Even an 
outboard skiff can be operated more 
easily with electric anchoring and 
trailer ing winches, ski-tow retriever, 
trolling motor, burglar alarm, plus 
bilge pump and gas-fume sniffer, 
Fish finders, searchlights and t B ra- 
dios with batteries are small enough 
to carry on and off a dinghy or canoe. 

New deck fitting material 

Strong plastics are important in 
modern marine hardware. Rugged 
ness, and tin ti -cor ronton properties 
no longer need mean heavy fittings 
that require constant polishing. Iggik 
for items that bolt on, however, and 
inatiil'l them with bucking blocks for 
added strength. One sign of short-cut 
marine construction Em often twrewed- 
on cleats, grab rails and even engine 
controls that can pull loo.^e when 
needed most. Etc fasten them with 
stumleafl-ateel bolts when there are 
rust signs or if screws are used. 

Boats and trailers exposed to aalt 
deserve additional attention, and 
flush-out fittings for etemdrives and 
outboarda can be found in many 
marine outlets. Waterproof grease 
for outboard lower units and trailer 
wheel bearings is worthwhile. 

Trim-angle adjustment for larger 
outboards and sternd rives has be- 
come a well-accepted accessory. A 
carry-over bonus from race bunts, 
trim buttons now mounted on the 
hand throttle allow a smoother, more 
economical ride. + * * 
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Hand radar that gives distances in 
digital readout and audible sound the 
Sonic Eye weight four pounds, runt oh 
a 12-volt battery, indicates direction 
and closing or moving away of large! by 
sunk: pilch. Measures SO lo 1000 yards. 




Demountable compass lhai can 
be stowed safely out ol sight 
when no I used, Ritchie Model 
IS has sigh ling slot for use 



as h and-b aa r ing compass. B u ill- 
in compensators end red filtered 

light are Included- fdfl. 





out beyond the 
range of VHF 



EPIRB, the Emergency Position 
Indicating Radio Deacon, Is 
return mended tor any boat mat 
cruises 
normal range 
radio. Broadcasting 
on aircraft distress 
frequencies, null 
alerts planes 
Within 200 mites 
to notify Coast 
Guard of a call 
lor help. The unM 
is waterproof. II 
has self-contained 
batteries and il 
sends automatically 
with ■ flip ol the 
switch. Narco Marine 
EPIRB is about 1169. 






Warmth white water skiing In cold-water 
season* Is possible with Johnson ski 
jacket or ski ihortle irom OMC 
Accessories. Made of ta -Inch neoprene 
jen and women have bf 
■raw outer skin. Popular with imm 
boat sailors who must beat through cold 
spray. Available from Johnson dealers 





High and lew-tide lime* Irom s self- 
winding watch are now possible with new 
Beuer Solunat modal. Particularly useful 
tor hunters and Fishermen who plan 
oulings according lo lunar time, and 
boatmen on tidal waters, $19S watch 
predicts llda height two weeks in advance, 







Trim control with sclf-adjustmeni. 
Leveling trim tabs tram Olson industries 
have itainleu Heel spring clalrntd to 
edju&i tab In beat angle lor speed ol 
boot Model TT-1 (SSQ per pair) +s lor 
bonis to 24 led: T7-2 f£0D> to 35. 



Underwater radar is almost the result 
with new Weimar SS8C Scanning San or. 
TV ‘type screen is reported to show lish 
as well as channels, obstructions and 
bottom si rue lure, measured lor distance 
relative bearing, depth. Ranges of 50, 
100. 250 or 500 I eel can be selected, 
and the transducer remotely aimed tor 
horizontal to vertical scanning. 51200. 



Kan a a Kaddy. made by Cl ague Associates 
reportedly lots one canoeist pull ISO 
pounds of canoe and gear on a wood land 
frail- The 22 -pound Kaddy Is 550 



Wind speeds of 5 to 70 mph are indicated 
on ibis Win Dial Wind Speed Indicator 
from Airguide Instrument, No current or 
batteries Ore needed lor Sift, 95 unit. 



Real plan lor valuables is possible 
with Evinrude Float Bags Ifom OMC 
Accessories, In Hoi model tor a wallet, 
boat registration, a rad to/ telephone 
license and other papers or wider model 
lor camera and welch. vinyl-covered! bags 
keep moisture out. have ncmcorrostee 
zipper. Eiiin rude dealers slock Ihem. 



fMote oesf i;fc'^ 
on following prapej 



So waterproof it can be mounted almost 
at water level for lube lloat listilng. 

Allied S port's Hummlnbird Super Sixty 
has wide number-spacing tor shallow boss 
fishing, reads lo 60 or 120 feel $220 



Two-way warning tor three boating 
hazards Is claim ot S-1 Seaguard kit 
tram Underwood Service Associates, A siren and 
a rotating beacon warn of high bilge water, tire or 
intruders Kit with nnlry/esit delay is aboul |1£M 





Step* toward safety, these stem add-on 
platforms are called Transom Decks by 
Bay Pattern Works. Mounted singly or in 
palm, they aid swimming, skiing, skin 
diving, game fishing. prop repairs tor 
any larger boat. Support arms adjusl 
for level insinuation. Decks. S99 each. 





Freshwater bath for the inside of OMC 
Slern Drives is now available from QMC 
Johnson and Ev In rude dealers. Unit will 
out taltwsler and slit or allow 
tore operation of engine for tow 
adjustments and tuning. About £9 




Bigger boats with more mil function 
chances can play it safe with a TDT 
AuioWaldi. Gasoline vapor buildup? Water 
in bilge? Engine best up? Units can be 
wired to monitor 9, 19 or 32 problems. 




Life-preserver veils worth wearing all 



the lime are by CMC Accessories through 
Evinrude outboard dealers. Camouflaged 
for hunter or pocketed for fishermen, 

(bey adjust in size, ere C.G. -approved. 




Protect ton from road dust, and possible 
Projecting Load Lew violation, is 
claimed for Prop Soc which fits over 
outboard or I/O. Made by Leaf Products. 



Controllable pilch tor outboard motor 
propellers is claimed lor new hydr&uFic 
unit by Dirllk Marine Products. Dash 
dial adjusts blades from 14 to 26-inch 
pilch. Fuel economy is reported. 




Pushbutton steering of small outboard 
is available for fishermen with Remote 
Con-Troll of Sail Lake City. With mount 
bracket and electric hand control, unit 



•leers 7% -tip motors, or 15-hp ou (boards 
throttled down to trolling speeds. 





Turn a crank and up 
comes your boat, or 
down it goes into 
launching position. 
Handling boa Is of up to 
1 6 l eel and 206 pounds 
by one person is claimed 
for I he £190 Grove 
Boat-Lilt from Grove 
Industries, Fresno, Calif. 
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Machine-gun’ tight kits 
that freeze and 
fracture / x 
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Rapid-fire- repealing strobe lights- 
in kit form include i lop. loft to 
right): Graymark 523-R and Radio 
Shack Arc her Kit 28-32 10. Inside 
views show simple construction. 



R apid-fire, repeating: "strobe" 

fights ;j ri ■ fantastic for vjsuaiiy 
freezing the action of rotating or re- 
ciprnc&ting putts anti for reducing 
other fictions: into overlapping slices 
to lie seen ami photographed. Now 
you can buy such lights in kit form 
jit a modest cost -SHO for Radio 
Shark's Arc her Kit No. 23-H21Q, $20 
<■(>]■ Gray mark's Mft-R, You can build 
either iu an hour or less. 

It's a p I thing the kits are sim- 

ple, though, for the Instructions 
aren't quite us clear ns they should 
he, especially Gray murk's often 
where they can't be seen when you're 
working mi steps relating to them. 
Perhaps t hf moat practical Use fnr 
a repeating strobe is freezing action: 
Adjust the flashing rate so the mov- 
ing part you’re looking at u fan 
blade, for instance i is always passing 
through the same position at the in- 
stant the light flashes. The part will 
seem to be standing still. We found 



the ArcherKtt better for e his since 
ii car be adjusted to flash at any rale 

from aboLLl 1 to l-i limon per second ; 

the G ray mark's maxi mum speed is 

only hIhiim flitshcH per second. 

[■’or photography, tin 1 ml vantage is 
reversed. We measured the Gray 
mark's flash guide number at 12..J 
and the Archer's at 8 for ASA 100 
film Thai means you van use it nitty 
for fairly close action with verj fast 
film. 

Some tricks to keep in mind when 
photographing with these repeating 
strobes: t'se exposure time long 
enough to keep the shutter open the 
while length of the act inn yon 1 re 
shading — enough to catch several 
flashes, (The golf shot above, made 
with a professional] repeat i ftp strobe 
unit, caught 2 b tl ashes on the frame, i 
Since the background of the allot 
will he exposed to every flash in the 
sequence, it must be as black as pnj»- 

■ .-■>■ ‘ V' 1 1 ;• - , ■ : ; 
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What you should know before 



Theyre expensive, heavy, 
less maneuverable, cost 
more to insure — but, boy, 
are they powerful, smooth 
and comfortable! 



B ig bikes sire setting the trend. 

Motorcycle* Have matured from 
the short-holi, gas-stingy commuters 
of the early '60s into the super bikes 
and luxury tourers of the '70s. To 
many riders, high performance and 
comfort of the larger machines is 
what motor cycling is all about. 

Big motorcycles generate a charis- 
ma — an, image lacking ill the smaller 
bikes. Aside from the head-turn- 
ing appeal of massive engines and 
snappy styling, there's a certain in- 
ner satisfaction, even smugness, in 
knowing that the mere twist of the 
wrist can produce eyeball -sue king ac- 
celeration and speeds well over the 
century mark in a matter of seconds. 
And while wkking on occasion is 
undeniable fun, there's more to big 
bikes than just incredible speed, 

The combination of long wheelbase 
and heavy mass goes far in smooth- 
ing out bumps and reducing fatigue. 
Motorcycles used to be considered 
either as sport or touring machines. 
The former usually had powerful but 
peaky engines and teeth -loosening, 
stiff suspensions for maximum han- 
dling. Touring bikes were relatively 
low on power, but compensated with 
more comfortable riding character- 
istics. 

Big bangers for better louring 

This distinction blurs with today's 
big-bore bikes, many of which com- 
bine the best features of both worlds. 
Compared to their teacup-displace- 
ment counterparts, the big bangers' 
stronger power allows higher gear- 
ing for lower cruising rpm. High en- 
gine rpm is a prime ingredient of 
fatigue. Greater engine flexibility 
also means fewer stomps on the old 
gearshift pedal. 

When it comes to touring, there is 
no substitute fur a well-engineered 
massive machine with lota of cubic 
inches. You could possibly travel 
cnast-f 0 -coast on something like a 
175-cc bike, but you’d probably need 
a month to recover from the buzzing 
in your head. 

Big-bike power is the only way to 
go for two-up touring. Large sad- 
dles minimize crowding, and the ex- 
tra reserve of ponies make passing 
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safer. Fairings and saddlebags de- 
signed for the popular touring bikes 
add to the basic comfort. Fairings 
cut down fatigue- producing wind 
buffeting and offer some protection 
from the elements. Saddlebags are a 
neat way to store other weather pro- 
tection and comfort items ranging 
from heavy underwear to rain suits. 
Saddlebags, windshields and fairings 
add weight and sometimes wind re- 
sistance to the bike. It takes power 
to overcome these culprits, and pow- 
er is the big bike's forte. Many of 
these motorcycles come with high- 
output alternators that permit the 
installation of various luxury items 
from stereo radios and tape decks 
to accessory gauges and clocks. 

Man-handling a monster 

If heavy weight is an asset at speed, 
it is a liability at rest. Most large- 
bore machines (750 cc and up) 
check in around 500 pounds. (The 
Harley -Davidson FLH 1200 weighs 
close to 800 pounds i, which means 
that unless you develop the knack of 
wheeling these monsters around, 
you're risking a trip to Hernia City. 
One method of snaking in and out of 




BMW R90S, just under 500 pounds, puls 
out a strong 74 hp at 700 imp. It's 
the most comfortable sports machine. 



garages and parking spots is to sit 
astride the bike and paddle it around 
with your feet. It's easier to use the 
engine to move forward and foot- 
power for reverse. This assumes that 
you’re sufficiently tall to generate the 
necessary leverage with your legs to 
push the bike around. 

Some bikes, in addition to being 
long and heavy, are high. And if you 
belong to the short-leg set, you'll 
have to do your pushing by hand. 

Stand on the left side of the ma- 
chine a sufficient distance away so 
the bike will lean toward you. If you 
stand too close and the bike starts to 
tip away from you, there's little 
chance that you II be able to keep 
it from falling over unless you hap- 



pen to be the Six Million Dollar Man. 

If you intend to roll the bike back 
onto its center stand and the ground 
is on an incline, have the rear of 
the bike facing downhill. When lining 
the side stand, position the bike so it 
leans away from a downhill slope to j 
reduce chances of it toppling. 

How to hold it 

If you angle-park at the curb on a 
crowned road or alight hill, let the 
bike roll back into the spot against 
the curb. This way you can drive out 
under power rather than tryihg to 
pull 500 pounds of motorcycle back i 
up an incline. If there’s no curb to 
prevent the bike from rolling, shift 




Honda GL10G0 Gold Wing is a whopping 

650 pounder, and quietest of the 

big bikes, Like BMW, it has shafi-drive. 
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you move up to a big bike ir 




the transmission into first gear and/ 
or chock your wheel. 

A recommended accessory for lurffe 
motorcycles is a set of safety bars. 
This will protect your hike in ca.se 
of a tumble and also keep the bulk 
of the bike's weight off your body 
in the event of a spill. The biggest 
hassle with a large, heavy motor- 
cycle is wrestling it around, Once un- 
derway, almost all big machines 
quickly shed the feeling of heaviness, 

Many riders move up to the big 
road-burners in stages, progressing 
from & l7iWe or 3&0-cc bike to a 
TfrO-cc or larger ma- 
chine. While it's eas- 



ier to learn riding basics on a smaller 
motorcycle, this is not essential. 
You can, under proper supervision, 
start your riding career on a big ma- 
chine. The operating fundamentals 
are the same for all motorcycles, 
Uncle Sam has seen fit to standardize 
the location of controls and gearbox 
shifting patterns* 

You'll find that compensating for 
the additional weight of a big bike is 
surprisingly automatic, If you norm- 
ally ride to the limit, you'll find low- 
speed handling u bit mure cumber- 
some, But what you lose by not being 
able to Whip through sluggish traffic 
like a strand of buttered spaghetti 



is compensated by increased stability 
on the highway. Once you get the 
hang of it, you’ll find most big bikes 
really are nimble. 

While there is much similarity in 
riding large and small bikes, there 
are differences between the two in 
other areas. Big bikes generally use 
heavier parts, which means you’ll be 
shelling out more should you require, 
a trip to the parts counter. Normal 
maintenance a ho may run higher. A 
four-cylinder engine has twice as 
many sparkplugs to replace us a 
twin* And if you are not the dn-it- 
yuLLrself type, $'ou']l learn it's not 
cheap to have four sets of valves ad- 
justed and four carburetors syn- 
chronized. If you like to flex your 
horsepower frequently, expect to be- 
come familiar with the jingle of your 
dealer's cash register, as you regu- 
larly replace chains end rear tires* 
What about fuel economy? Some 
of the big bikes, under moderate rid- 
ing conditions deliver very good gas 
mileage, on par even with some bikes 
leas than half their displacement. 
Conservative driving can net you 
40 to 00 miles per gallon. 

Insurance rates 

You won’t make out so well on in- 
surance. Liability rates for big bikes 
are a lot higher than for small 
hikes, How much more de- 
pends* on, your insurance 
company. Often you 
can get a better 

Hartay-Davrdaon FLH 

1 20D is biggest oi 
the big at 780 
pounds and 1200 
cc. M's popular 
for (he "two up" 
Style of (during dr 
for police work. 



deal on your insurance if yon go 
through your auto broker. The prob- 
lem is that many auto insurance 
companies do not like to write motor- 
cycle insurance. You usually end up 
with a company specializing in bike 
coverage. Aside from higher liability 
rates, comprehensive tfirc and theft) 
coverage also is more expensive be- 
cause large bikes are worth more 
than small ones and tend to get 
ripped off more frequently. 

Here are the comparative yearly 
rales charged by Midwest Mutual In- 
surance Go., a motorcycle under writ- 
ing specialist: 



Slate 


Engine 

Sire 


Minimum 

Liability 

Coverage 


Liability H- 
Comprchenslve 
Coverage 


Iowa 


175 ec 


534 


$55 




750 CC 


U 


204 




10PP cc 


50 


332 


California 


175 CC 


55 


117 




750 cc 


140 


279 




1000 CC 


150 


396 


N«w Jersey 


m cc 


70 


137 




750 cc 


130 


310 




1000 cc 


145 


452 



Two-cylinder models 

If you're interested in it big bike, 
you'll find quite a variety to choose 
from, Consider the possibilities of 
engine design, for example. 1 f you're 
a traditionalist and go for the “class- 
ic” vertical twin four-stroke, there’s 
the Norton 850 interstate tourer or 
the mure sporty Commando ill the 
roadster model. 

It will be touch and go for a while 
to see if this last vestige of the once- 
mighty British motorcycle industry 
can survive, New models may be at- 
tractively priced, but if the company 
goes under, parts eventually will be- 
come scarce. 

If you like your twin in a Vee con- 
figuration, Harley -Davidson mounts 
its one cylinder behind the other in 
the FLH 1200 and lGGO-cc Sportster. 
With an uneven firing sequence, Har- 
ley's exhaust note is considered by 
some to be positively erotic. If you're 
not partial to a fore-and-aft Vee 
arrangement, Mntn Guzzi offers an 
alternative by placing the cylinders 
on its Vee twin side by side, so the 
engine appears to be growing out 
from underneath the gas tank. 

The only other way you can ar- 
range two cylinders is to have them 
positioned straight out, EM) 3 to the 
bike. That’s exactly what BMW 'a 
been doing with its motorcycles for 
the past 50 years. BMW's opposed 
twins with their traditional shaft, 
drive possess legendary smoothness 
and durability, BMW ia more per- 



formance-oriented these days with 
its 900-cC a port and touring models. 

Three-cylinder jobs 

If exotic machinery turns you on, 
Suzuki has a pair of bikes that 
should do the trick. Its 750-ce model 
is a reasonably priced three-cylinder, 
water-cooled two-stroke. The bike, 
with a very effective dual-disc front 
brake, has established itself as a 
reliable tourer. 

The Rotary is Suzuki'a ‘ big gun," 
With an inherently smooth engine 
and excellent handling, it should ap- 
peal to those who want ‘something 
different." The design has not pro- 
duced problems, but a malfunction 
on the road could leave you wonder- 
ing. 

If triples are your thing, but you 
prefer the four-stroke variety, there 
are two bikes you can choose from: 
l.averda produces u 1000-ec machine 
that mates a PO-hp bulletproof pow- 
erplant to a superbly handling frame. 
The $-1000 price tag might make you 
flinch, though, 

Yamaha, after being out of big- 
bore action for a while because of a 
trouble-plagued 750 twin, has a 
brand-new entry. It’s a shaft-drive, 
750-et, four-stroke triple with fac- 
tory mag wheels and disc brakes 
front. and rear. 

Four-cylinder bikes 

Motorcycle engines boasting four 
cylinders have been around since the 
'30a, but the design lay dormant for 
many years, Honda revived the ar- 
rangement in XDfi9 with its very 
popular 750 Four. The motorcycle, 
originally introduced as a touring 
superbike, was redesigned last year 
as a sport model featuring 4- in to- 1 
exhaust pipes and very accurate 
handling. 

Taking over as the top-of-the-line 
Honda is the 1000-cc Gold Wing shaft 
drive with a water-cooled opposed 
Four. Looking somewhat like a VW 
engine without fins, it sets a new 
standard for highway touring com- 
fort, Exceedingly quiet, it is virtual- 
ly vibration-free. When fitted with 
an accessory fairing, the Gold Wing 
closely approximates a two- wheeled 
automobile, Ita only drawback is an- 
noying idiosyncrasies in city traffic 
due to excessive driveline play and a 
fi 10- pound weight. 

Kawasaki rounds out the field with 
its famous vertically arranged four- 
cylinder Z bike designated the KZ900 
for 1D7G. It created a sensation when 
first introduced in 1972, With the 
strongest acceleration capability of 
any production motorcycle, the Z 
is very docile and tract ab'e around 
town. The Z's split personality is the 
closest thing to that happy situation 



of having your cake and eating it, too. 
Prices for the big bikes range 
from the low $2GQ0 h all the way Up to 
four big ones, with the majority 
clumping in at $2500 to $3000. If 
you're thinking that's what a car 
costs, you're right. That’s what cars 
did coat— three years ago. Besides, 
no car can come close to equaling the 
excitement and freedom of a big 
bike. * * * 




Suzuki 750 is water-cooled', two-stroke 
triple that weighs In at 550 pounds. In 
full louring trim, as shown here, it's 
closer to 800 pounds. Fairing makes long- 
distance touring much less fatiguing. 




Honda GL10O0 Gold Wing can be set up 

for comfort. The “dashboard'' here 
features extra instruments, stereo 
radio and digital-readout alarm clock. 




Kawasaki KZ90O, quickest of superb-kes, 
has 75 hp al 8500 rpm, weighs over 500 
pounds. Quarter-mile times are between 
12-1 3 seconds. Fuel lank holds 4Vj gal. 
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These emergency snow cleats can be slipped on a tire without your having to jack up the 
car to get unstuck from a ditch or drift, The metal links are strapped on through slots in the 
wheel hub and pulled taut with a lever- locking buckle* taking only 1 minutes to install, Sold 
in pairs, they're $6.96 postpaid from Stock Sates Co.* Box 606, Mineola. N.Y 11 SOI. 




New TV tabfe tennis game 

If there's nothing good on TV you 
want to watch, just tune in a vacant 
channel and play your own game of 
"TV pong,” This new, more sophisti- 
cated version of TV table tennis hooks 
up easily to any black-and-white or 
color set, it features a varied auto- 
matic serve, a J 'pong’' sound with each 
hit* a paddle that can angle the 
ball to either side of the court 
and a digital display of the score 
on the screen alter each point Is made. 
The twin-knob control console {fore- 
ground at lefti is a separate unit 
that can be placed up In several feel 
from the set. Ths accessory sells 
lor just under $1 DO from Sears. 



Quick electrical fix kit 

This handy electrical repair kit includes 
an assortment of 26 Insulated crimp-on 
terminals and wire splices and a multi- 
purpose tool that Cuts and strips wire, 
crimps terminals and shears bolts. The 
vinyl case contains Instructions for us- 
ing crimp-type terminals and splices and 
folds to a compact 3 by BMHnch size. Kit 
is S9.4Q postpaid from AMP Special In- 
dustries, Box 1776, Paoli, Pa. 19301* 





New twists in screwdrivers 

These finely crafted cabinetmakers 1 
screwdrivers feature flat shanks for a 
wrench when more torque Is required 
and oval wood handles for a better 
grip than the conventional round type* 
Set of siy In 3, 4, 5, 6, 8 and 10-inch 
sizes is $ifl.B0 postpaid. Woodcraft 
Supply Corp., 313 Monivala Ave., Wo- 
burn, Mass* 01001* 



Fireplace heat saver 

Waste heat that goes up the chim- 
ney is captured by this blower- 
paw Bred exchanger and circu- 
lated through the room lo add 
warmth and save fuel, Gan be 
installed In any freestanding fire- 
place or stove using exposed cir- 
cular flue* Sizes fit 6* 7, B and 9- 
inch-diameter pipes. $89.95. Calci- 
natcr Corp*, Bay Oily, Mich* 46706, 



Compact car cooler 

Ideal for snacking on trips, this 
slim, compact, Insulated I cod car- 
rier is designed lo fir on a car 
seat between passengers. Called 
Sidekick, the 914-inch-wJd# por- 
table cooler holds 12 12-ounce 
beverage cans as well as sand- 
wiches or other food, keeping 
them cold six to eight hours. 
About $9 at housewares, depart- 
ment stores. Rubbermaid, Inc,, 
Wooster, Ohio 44691 
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ft’s not a hit and miss 
job — you need an orderly, 
logical approach. 



Tracking down 
engine misfire 

by Mart Schultz 



rffl*fhere do I Mart?" That's 
lV k question do-it-yourself- — 
and even professional — mechanics 
ask themselves when faced with 
troubleshooting: engine misfire. 

You start by defining misfire, 
putting the problem in perspective 
ho it doesn't seem overwhelming, 

Engine misfire occurs when the 
fuel charge in one or more cylinders 
fails to ignite. The condition general- 
ly results from lack of spark, a fud- 
system problem that results in an 
excessively lean or rich fuel charge., 
or internal engine damage. 

Misfiring wastes gasoline, causes 
& loss of power and increases ex- 
haust emissions. An engine can mis- 
fire at idle or running at slower 
speeds, at higher cruising speeds 
(no load), or under load (hard ac- 
celeration or ft tough pull up a hill). 

What causes misfire? 

To judge whether an engine is 
missing, warm it up, A cold engine 
frequently doesn't run smoothly, 
only bee a use it is cold. 

Engine missing makes the car 
kick or lope every time the affected 
cylinder (or cylinders) skips a beat. 
To uncover the reason, check the 
following in the order given; 

1, Remove the carburetor air 
cleaner and examine the filter ele- 
ment. Replace the filter if dirt- 
clogged. 

2 , Examine the choke butterfly 
plate with the engine warmed Up, 
The plate should be wide open. 

If partially closed, free the plate 
by cleaning choke linkage and ap- 
plying carburetor cleaning solvent 
to the plate's pivot points, If the 
plate doesn’t function now, the trou- 
ble is :i misadjusted choke or a bad 
part in the choke system. 

Look down the carburetor bar- 
rel and move the throttle lever by 
hand once or twice. Gasoline should 
squirt forcefully into the carburetor. 
If it doesn't, odds are the fuel filter 
should be replaced. 

4* Two types of fuel fitters are 
used, Most GM and some Ford Mo- 
tor Co. models have the filter posi- 
tioned inside the carburetor inlet. 
Most AMG and Chrysler Corp. cars, 
and other Ford models, have the 
fuel filter visible in the fuel line 
between fuel pump and carburetor. 

If you're dealing with an internal 

ioe 






To find the c flute of 

engine misfire, slab 
with (he easy things 
lo check and work 
your way up lo ihe 
more d I If leu It. Check 
the air cleaner on 
Carburetor, replace if 
dirty and clogged. 



Check the foal filter, 

replace if dirty or 
crimped. Fuel filler 
(left) is found at the 
carburetor inlet. Other 
type (below) is found 
in line between fuel 
pump and carburetor. 
Most GM and some Ford 
models have filter in 
carbureior inlet, Olher 
Ford models and 
most Chrysler and AMC 
models have filter in 
exposed area belween 
fuel pump, Carburetor. 
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Remove « p:ukpJug*. Check wde gap, elec- 
I rode deposits, worn electrodes. damage. 





filter, let the engine rool and place a 
rag under the fitting to absorb gas 
that may drip. ’^Rrcak" the connec- 
tion, removing the fuel line and 
retaining nut. Take out the filter 
(paper or bronze) anti the spring 
behind it. 

Replace a paper element. Clean a 
bronze filter in kerosene or carbu- 
retor cleaner. 

Install a new or cleaned element, 
using the old spring, and reattach 
the fuel line tightly. 

If your car uses a visible inline 
fuel filter, wait for the engine to 
coot. Using pliers, slide off retainers 
holding the filter to the fuel line. 
Pull the filter from place and install 
a new one* 

5. Activate the throttle lever by 
hand again and see if fuel flow is 



Time Ignition system. It timing cannot be 
set. suspect the distributor, assuming that 
breaker-point dwell Is set correctly. 

Remove distributor and check 
for worn distrlbuior shaft. 

now strong. If not, the carburetor 
probably requires cleaning. 

To try to avoid a big job, you 
first attempt to restore the car- 
buretor by using a commercially 
available carburetor cleaning kit. It 
contains a can of carburetor clean- 
ing solvent and a tube that attaches 
to thq carburetor inlet, 

With the engine running, the 
cleaner flows into the bowl, through 
the needle valve newt, through pas- 
sages iiiid into venturi* through jets. 
If the carburetor isn't too badly 
clogged,, the method should work. 

If it fails, you'll have to disas- 
semble the unit, clean it by letting 
purls sit in a tub of cleaning sol- 
vent. install replaceable part* from 
a rebuild kit which you can buy at 
an auto part* supply store for your 
model of carburetor, and make such 
interim! adjustments a* float level 
and accelerator pump stroke, 

(i. Speaking of carburetor adjust- 
ments, it h s possible that if your en- 
gine-missing problem is oceuring 
at idle it 1 * being caused by an in- 
correct slow (curb) idle-speed ad- 
justment. Connect a tachometer and 
get the correct adjustment specifi- 
cation which, if your car is a X8 or 
later model, is given on u decal in 
the engine compartment. 

If your carburetor is equipped 
with an id 1 e-stop solenoid, idle speed 
is adjusted by turning the adjusting 
nut on the solenoid. If the carbure- 
tor has no idle-stop solenoid, the 
adjusting screw will bo found pro- 
truding from the carburetor. 

7. flliMsing at idle and slower 
speeds is frequently caused by 

MdT^pMOl*. 4JIUIWUIPWHM^I »1HPPtipC* Up 
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vacuum loss around the carburetor- 
intake manifold joint. Prepare a 
mixture of one part SAE 20 motor 
oil and one part kerosene. Pour the 
mixture Into a squirt-type oil cun. 

With engine running, spread the 
mixture around the joint. If idle 
.smooths out. (the mixture may he 
pulled into the joint J. tighten carbu- 
retor mounting holts and test again. 
If mining prevails, replace the car- 
buretor mounting gasket, 

ft. Anolher cause of engine miss- 
ing at idle anti slower speeds in. a 
vacuum leak in the crankcase venti- 
lation iPCV) system. Start the en- 
gine anti remove the PCV valve 
from the rocker ami or valve cover. 
Hold your thumb tightly over end 
of the valve. You should feel very 
strong suction, Tf suction is weak 
or doesn't exist, examine PCV hoses 
for cracks. Replace a bad hose and 
retest. If vacuum is still weak, re- 



Clonn carburetor using a product 
Quit's commercially avail able. 

If carbureter li too dirty, 

disassembly and complete 
Cleaning wilt be necessary. 

(See text for additional checks.) 

place PCV valve and recheek system. 

9, If your tar was built in 1 9 73 
or thereafter (1972 in California), 
it probably has an exhaust-gas re- 
circulation i EGR) system. A vacu- 
um leak in this system can cause 
engine misfire at idle and slow 
a peed. 

Essentially, the EGR system has 
an EGR valve and hoses* Inspect 
hoses leading from the valve for 
cracks and loose connections. 

Warm up engine and pull off the 
hose attached to valve’s stem, With 
the engine idling, pinch the hose 
closed gently with pliers. If missing 
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stops, the trouble is likely a leaky 
EGR valve diaphragm* Replace 
valve. 

10* Examine earh high-tension 

cable closely (all cables from dis- 
tributor to sparkplugs and the dis- 
tributor cap-to-coil tower cable)* If 
insulation is cracked and brittle, 
replace all cables. 

II* Take off the disslrihulor cap, 
wipe it clean inside and out, and 
inspect it fur cracks. A carbon path 
along the cap signifies a narrow 
crack. Replace a cracked cup, 

Examine terminals inside the dis- 
tributor cap for carbon that signi- 
fies arcing and the fact that cables 
weren't seated firmly in the dis- 
tributor-cap towers* Clean termi- 
nals; if they are badly burned, 
replace the cap. 

12* ltemov« the rotor from the 
distributor, and inspect it for cracks 
and an eroded terminal. If the ro- 




tor is damaged, you should replace it, 

13+ Make sure distributor breaker 
points are properly aligned, with one 
point meeting the other squarely, 

14. Test spring tension of the 
movable distributor breaker point 
by attaching a spring scale to its 
arm and pulling with a smooth mo- 
tion, The breaker point should part 
company with the stationary point 
when the scale reads 17 to 21 
ounces. If this requirement is not 
met* replace points. Weak tension 
causes point bounce* causing a mis- 
fire at higher speeds, 

15. Condenser connections should 
be attached firmly to the breaker 
(mints. 

16. Button up the distributor and 

connect a dwellmeter/tachnmeler. 
See that distributor point dwell is 
adjusted to specification 4 check the 
decal ) . 

jVofe: Cars with electronic igni- 
tion do not have distributor break- 
er points, so you guys can forget 
about checks Nos. 13 through 16. 

17. Remove and examine every 
sparkplug. Fouled, cracked, worn 
or improperly gapped sparkplugs 
are a major cause of engine misfire. 

1ft. Test I he engine for compres- 
sion, If you find compression in one 
or more cylinders about 70-percent 
lower than that of the highest- read- 
ing cylinder, pour some SAE 20 
engine oil into the cylinder and test 
again, If compression does not im- 
prove, missing is being caused by 
defective valve U) serving the cyl- 
inder, such as a weak valve spring 
or a burned valve, Internal repairs 
are needed* 

19. Reinstall plugs and connect 
yemr timing light. See that ignition 
timing is set to specification, 

if you can't set timing properly, 
the distributor may have a worn 
shaft or a camshaft lobe may bo 
worn. In any event, you have at last 
found the cause of missing. 

2(1. If everything to (his point 
checks okay, and the engine misses 
at higher speeds or under load, 
suspect that the ignition coil is 
breaking down under load. You 
can't test u coil unless you have an 
ignition-coil tester. Even then, you 
might not get a positive answer, 
since this tester is used with the en- 
gine idling and your problem is oc- 
curring at higher speeds. 

You came this far without finding 
out why your engine misfires, so 
you might as well take a shot. Re- 
place the co it, 

Remember, checking for engine 
misfire can be a frustrating and te- 
dious job. To save yourself trouble, 
check all possibilities starting with 
the simplest acid working to the diffi- 
cult. Persistence pays off, + * * 






Low-cost cutoff saw 
you can 
make 



Build this power tool and 
make hacksawing a tot 
easier and more accurate- 



by W. P. Daniels 




&’■ CRANKSHAFT 
PULLEY 



8x 1/2* 

SAW HEAD SPACERS 



HEAD 



vertical 
STOP BAR 



2“ DRIVE 
PULLEY 



1/2 x 0" 

SAW B LADE 



STOCK REST 
GAR 



NUTS 



1/7 t 5-7/S" 
DRIVE SHAFT 



. TAP S B 1 1 



3,Bjc 1/2 X 1* BUSHING 



MOTOR BASE PAD 



VERTICAL SUPPORT ARM 



1 x'T 
load WEIGHTS 
<3 ,HEOD > 



3/8 * 5/8 * B-m n 
CRANKSHAFT ARM 



1/4 x 3-1/2" 
LOAD WEIGHT 
ARM 

SLIDE BAR 



3.'0*1 l.'2“ MACHINE SCREW 



3/8 x 2*3/4 u 

MACHINE 

SCREW 



3/B" 

NUT 



7/8 *7,Ux 2- 174 
BEARING BLOCKS 



1/2)1 5/B" 

BRONZE 

BUSHINGS 



1/3* 

FRONT SPACER 

TIGHTENING SCREW 
BLOCK 



DRIVES! 1 / 1 FT PULLEY 



1 /4 x 3“ BOLT 



ANGLE BACKSTOP 



WOOD BASE 



A:’ 



V 

832THREAD 
WING NUTS 



BLADE 

TIGHTENER 



3/16x2x2x3 



2*8* 18 



5/8x7T^ f 
VISE SCREW 



1 1-THREAD 



I do a lot of metalwork so I've spent 
many hours using- a hacksaw. 
White it's a valuable ham! took it 
just doesn't have the stability for 
precise work where great accuracy 
is demanded. This started me think- 
ing about a power hacksaw that 
would cut channels, angles and 
round? with ease and precision even 
up to the 3-in. size. 

The design l came up with can 
make cuts to a tolerance of a few 
thousandths of an inch, eliminating 
the tedious job of grinding and hand 
filing always necessary after hand 
sawing. Although it can produce 
work of machine-shop quality, it's 
not too huge or heavy to he portable. 



This feature and 
simple construction 
make it an ideal workshop project. 

All steel parts required to build 
this unit are considered stock items. 
You can buy them from a local iron- 
work shop, and even from some 
salvage yard? — although it might 
take a white to find what you want 
there. For instance, the bronze bear- 
ing? false called bushings i can be 
bought from most iron or electrical 
shops, and the pulley? are the stan- 
dard V-grnoved type stocked by moat 
hardware store?. The power source 
can be any hVhp electric motor for 
larger? with a No. 48 frame. If a 
different frame is used, just drill new 



Fred L WolU 



hole centers in the base plate. 

This unit was designed to fit an 
8-in, saw blade, hut you might con- 
sider buying bandsaw-blade stock by 
the foot; it's much more economical. 
For general use, you'll get the most 
mileage out of an 1 8-tooth b‘ade; for 
nonferrou? metals, like aluminum or 
brass, an 11 or 14-tooth b‘ade is best. 

Few tools are necessary to build 
this saw so you should concentrate 
on the most critical part of the job — 
measuring hole centers and sizes. 
The design has some built-in toler- 
ances if you follow the specifications 
for proper drill size, but the best 
policy is to aim for perfection, so 
/P/&asg r;j to page reflj 
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by Wayne C. Leckey 

HOME AlND SHOP EDITOR 



uie CappEosio 
dGljjh Brcrim^' 
‘i?Esif trojan 



r uu i uufs d nuie from 

one sfde of a board and 
wind up with a spl intered 
mess, or you can bore 
from both sides and have 
a hole as clean as a 
whistle. This rs just one 
of the little tricks that 
is the mark of a good 
craftsman, and comes 
as naturally to the expert 
woodworker as blowing 
sawdust off the line. 



Angle in on screw pockets 

Screw pockets ror listening i.able(ops 
are neatly formed in the Tab re's aprons 
with a beveled 2x4 block Clamped to 
the drill-proas table, With the depth 
gauge set (dr the right depth ihe work 
Is clamped against the taco of the string 
\ng block, By cutting tangent to the 
aurl ace. the bil forms a nee I shouldered 
pocket for the screw. Using a much 
smaller drill, another hole is made in 
the bottom of me pocket for the screw 






Rabbet wood discs on table saw 

Rabbeting n disc is normally n |ob for 
ji shaper, but when you don'i own ony, 
you can do Ji with a semicircular jig at- 
loched to lhu rip lonee of your Table 
sew. To start. gently lower the disc 
into Ihe spinning blade, then rotate 
It slowly with your right hand while 
pressing Inward wiih the left 




Prevent creeping with sandpaper 

Workpiece creeping is difficult to pre- 
vent when you make angle cuts greater 
than 45 J . The expert w|H cement a 
sandpaper strip to the lace of his 
miter gauge id add n nonsiip surface. 



Guide your saw for a bevel 

H Takes a steady hnnd and a good 
eye To saw a uniform bevel the length 
of a board with a handsaw. However, 
there's nothing to it if you clamp a 
2x4 scrap to the top of Ihe work against 
which the saw blade cart bo nr at nn 
angle as you guide it along the pencil 
linn, The 2x4 must be positioned to suit 
the angle that you are culling, the 
greater she angle the farther the 2x4 
must bn from the line 




i ip 
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Two ways to rip tapers 

Taper ripping requires a jig to held 
the work at the required angle as it 
gats through itie saw. Details below 
show iwo jigs; one a two-leg hinged 
affair, the other a stepped block. The 
hinged jig is set by measuring across 
the legs at a point IS ln r from the end. 
By opening the tegs 1 in, you set the 
angle for a t-ln.-per-fi taper. Thp non* 
adjustable stepped jig is good for 
work tapered on four sides, such as 
table logs. The work rests In the first 
notch for the first pass, then in the sec- 
ond notch. 




Board for squaring odd places 

A squaring board comes in handy for 
culling a straight edge along irreg- 
ularly shaped plywood leftovers Irom 
your jigsaw and bandsaw. It's nothing 
more than a sliding platform filled with 
a runner that rides in the table groove. 
The squaring board is used to support 
and guide the work as it passes through 
the blade. The rip fence should never 
be used to make such cuts. A squar- 
ing board is especially good for smell 
pieces. When you want to square-up 
the edge of a large piece, a strip Is 
clamped to the underside and then it is 
guided along the edge of the saw I a We 
itself. Placement of the ship is dic- 
tated by the size of your saw table, 
plus what is required to true up the 
ragged edge. If your saw is small in size 
It may be difficult to guide the work 
along the lable edge without a helper. 






TABLE GROOVE 




MASTER 

r/f A \ PATTERN 




PENCE U WORK 



Mass-produce identical work 

Pattern sawing is a last way of du- 
plicating straight-sided work in quan- 
tity on your table saw. The setup re- 
quires an overhanging wood fence which 
is clamped or screwed to the saw's 
fence, and a master pattern of the 
part to bo duplicated. The points of 
two brads in the master pattern embed 
in the wood to anchor the work. As the 
detail shows, the wood fence Is aligned 
flush with the outer lace of the blade 
and the blade Is raised just high enough 
to handle the thickness of the work. 
Clearance under I ha overhanging fence 
must suit the thickness of the work, 
and the pattern must be thick enough 
to ride lh© edge of the fence. The work, 
of Course, must be cut up beforehand to 
the approximate (and slightly larger]' 
size and shape of the master pattern. 




Miter molding faster with a fig 

A mi tor jig la faster and mare accu- 
rate than your saw's miier gauge lor 
cutting right and lett-hand miters. 
Runners are added Id the underside 
of a plywood platform and the saw is 
used to make its own kart. A plywood 
fence is positioned and screwed to the 
platform so it forms a perfect 90' angle 
at an exact 45° angle to the kerf, 
A strip of sandpaper glued to the face 
of each fence of iho jig will help keep 
molding from shifting as it's being cut, 
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An expert's 23 best woodworking tips 




Crosscut wide boards 



Place (ha miiar gauge backwards in 
[tie sable groove when crosscutting a 
wide board on a small saw. This util- 
izes all oi the table in Front of the 
blade and provides maximum support 
to the work. Alter you are halfway 
through turn ofr the saw and reverse 
the gauge in the groove to compile 
the cut 




Cut duplicates safely with block 

Nev&4 use (he fence its el I' as a stop 
when crossed King duplicate pieces. 
The work wilt wedge between the lores 
uftd (he blade and be thrown wj|h 
force Always bell (he work against a 
stop block clamped to the table This 
way (hero is no chance of the pieces 
getting caught and Ihrown by the saw. 




Extra -wide dadoes in duplicate work 
come out exactly the same lengih each 
timo II you damp a stepped block to 
the letl corner of the saw (able Pre- 
Cut to suit the width yt the dado 
blade and (he lengih of (he dado, the 
block determines each successive pees 
by resting work in ihe steps The- last 
5-tep automatically sets Ihe width. You 
can't miss since Ihe block does Ihe 
measuring. 



Forming cove molding 

Making cove molding on your saw is 
possible by passing the workpiece re- 
peatedly across ihe blade at an angle 
The auxiliary fence is positioned tq 
lorm (he cove down the middle of the 
work, ihen clamped to the saw table 
Stock 1$ cut away by succcssfvg passes 
over the blade, cutting no more than 
1/16 in. each pass. A. combination btade 
works best and produces a smooth 
cut. Width of (he cove establishes fence 
eng Ip and is lound with an adjust- 
able par alia t gauge as shown in the 
lower photo. Work is finally ripped dawn 
the center lo produce two strips of cove 
molding. 





3" / WORK 





Trim bottom of door with backup 

Sawing oil a narrow strip from the 
bottom of a door wilh a handsaw pre- 
sents, Iwo problems: guiding Ihe saw 
so if won't run elf and keeping It 
from splintering the opposite side 
Both problems are solved by clamping 
a scrap beard to the underside With 
the board becking (he cut. the saw 
can'l chip or scar ihe veneer. 




Ctamp mitered faints 

White there arc special clothespin' 1 * 
type clamps with swivel barbed raws 
for holding milered joints when glu- 
ing. you can make your regular C- 
ciamps do by gluing several triangu- 
lar clamping ears to each side of the 
join}. The ears are later chiseled off 
flush and ihe surface sen bed 
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Avoid cupping by alternating 

When tabletops and. other wide panels 
are built up of random-width boards, 
the heart grain of the boards should 
change direction from board lo board 
and: the bar clamps should be placed on 
alternate sides of the work. 




JOL/ SAW fence 




Miter wide boards 

How do you rig your bench saw lo cut 
a perfect miter along the edge tri a 
wide board or plywood panel? First 
you add a wood facing to the rip 
fence, then with the blade tilted *5* 
and raised ¥* in., you ease Ihe fence 
into the rotating blade enough to just 
bury the tip oMhe blade in the wood 
lacing. Fence will support miter. 




Contour togs with a sanding drum 

For a perfect hi when doweling legs 
to a central turning such as the post 
of a tamp table, use a sanding drum. It 
works best when both the diameter ol 
the drum and turning are equal. Notch 
a board to fit around the drum as shown 
and support it horizontally so its sur- 
face is at the very axis of the drum 





Bore clean-cut holes 

Boring a hole from both sides is not 
always possible but when il is, re mem* 
ber this slunt for producing a clean- 
cut hole. Start boring Irom one aide 
until the bit's spur pokes through the 
other side. Then back out, turn the work 
around and finish the hole by boring to 
meet the first. You'll have a clean hole 
and no spllnters- 



Two ways to drill a disc 

A V* notched board clamped to your 
drill- press table will uniformly space 
holes around the circumference of a 
disc. To bore them in the face, the 
table Is kept horizontal. To bore them 
In the edge, the table is titled 90*. 
The board must be positioned so the 
V-notch is in tine with the bit and at a 
point to suit the distance you want the 
holes from the edge. 



r .THEN COMPLETE 
HOLE FROM 
OPPOSITE SIDE 



J 



SORE UNTIL 
SPUR POKES 
THROUGH. 
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Block keeps handsaw vertical 

With practice and a sharp handsaw it's 
no groat feat to follow a line when 
sawing a wide board The trick is 
holding the saw vertically the full 
length of the cul When It's impor- 
tant that the cut be 90 simply hold 
a square-cut scrap of 2x4 against the 
saw blade as you continue to saw. 




Saw precisely to line 

Lining up the mark on the work with 
the saw blade Is easy if you slick 
a piece ol white tape to the saw 
table and make an ink mark an il di- 
rectly in line with the Inner face of 
the blade. You'll be right on target 
when you push Ihe work across the 
table and into the blade. 
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Build this 
one-of-a-kind 
ho me bar 

by Wayne C. Leckey 

HOME AND SHOP EDITOR 

O pen or dosed it's a beauty. It'd a 
bar your guests will admire 
every time the drinks are on the 
house. 

True, you'd have to be able to tie 
the sink into a drain pipe and connect 
it to hot and cold-water lines, but 
you'll have the ultimate In a home 
bar. It offers a roomy storage com- 
partment for beverages, a handy 
drawer for napkins, stirrers, jiggers, 
a colorful bar-type sink and a built-in 
mini-size refrigerator. 

Its cost depends on materials used. 

We built ours from lumber core ply- 
wood, better plywood than common 




38-3/4" 

fky^r 1 ! 



MITERED 
DOOR TRIM 






2 9 I I?" 



2 " BUTT 
HtNGE 



1 



Recessed shelf 

between counter 
and doors lets you 
lower the counter 
without having to 
open doors first. 
The recess depth 
should equal the 
thickness of the 
counter plus 1 /16- 
in. clearance. A 
similar clearance 
is allowed at top 
of counter and 
bottom of doors, 



FRONT VIEW 




Bar's refrigerator compartment is dimen- 
sioned to accept this Norcnltf RV unit. The 
refrigerator has walnut-finish door, runs 
on battery or 110-u. currant and is avail- 
able from Sears for $239,95, 




Acrylic bar sink called Gimlet comes in 
red, black and sunflower colors with gold 
or chrome faucets, measures 15x15 in., 
1$ seif-rimming for easy installation. From 
Kohler Co., Kohler, Wis. 




3/4x12-1 /A * 
3/4 x 23-7/8 x 45- 



x 39 1/2 * 45-7/8" 

3/4 x 12-1/4 x 41-3/4** 



3/4 x 23^1/2 *39 1/4* 



1/4 x 3/4" 
DADO 



3/4 x 5 x 22 " 
3/4 * 23-7/S x 45-1/2" 



3/4x5 1/2* 

3/4 x 5 x 

BASIC CABINET 



3/4 X 10 7/0 x 22 - 3/4" 



3/4 x 22-5/16 
* 30-1/4" 



FILLER 

block 



3/4 x 1 x 38 3/4" 



Photos: Geofija Ralkai 
Art: Fred L Wolff 
Cabinetry: Everetl Johnson 
Design: Tom fuivg 
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Don't throw just another party. 

Instead, make a memorable impression 
with PM r s one-of-a-kind bar that 
has everything — sink, refrigerator 
and storage — all in one neat and 
handsome cabinet. It’s elegant 
for any room in the house, and 
you can build it yourself. 



When it's doted, no one 

would guess this hand- 
some cabinet is a homo 
bar in disguise. You'd 
be more apt to think it a 
stereo console with 
speakers behind the 
doors. When open, It's 
a party center with aU 
you need to add cheers 
to entertaining fun. 
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FRONT VfEW 



SIDE-VIEW SECTION 




3/9 *7/16" RABBET 



CARPATHIAN BURL LAMINATE 



PIANO HINGE 



Wfmrmm 



:■-. >.v 






3. f 4" LUMBER- 
CORE PLYWOOD 



i/a ,r 

cove 



PIANO 

HINGE 



RED LAMINATE 



BURL 

LAMINATE 



END 

PANEL 



HINGED 

LID 



LAMINATE 

STRIP 

3/4 k 22 - 1/4 



BURL 

LAMINATE 



1/4" COVE 



PARTITION 



SINK SHELF A 



HBUi 



SINK 

APRON 



SOLID CROWN 
MOLDING (PINE) 

1-1/8 * 2 1/4" 



CARPATHIAN 
BURL LAMINATE 



KICK BOARD 



END PANEL 



PIANO 

HINGE 



3/8" 

PLY 

WOOD 



BACK 



a L A£K 
SLATE 
LAMINATE 



3/8 x 7/1 e 1 
RABBET 



THIS PORTION 
CUTOFF TO FORM 
7/16*5/8" RABBET 



BURL LAMINATE 



1 IS 



fir but it coat* more, We covered the 
plywood with plastic laminate to add 
a handsome, durable finish. It. too, 
added to coat. We used piano-type 
hinges far the drop-down counter and 
the fiip-b&ck top. Again plain butts 
would cost less, 

If you skip the laminate and finish 
your cabinet with stain and varnish, 
you can f t get by with less than cabi- 
net-grade, veneer-face plywood for it 
to have a furniture-store finish. How- 
ever, if a simulated wood-grain finish 
will do t you can build your bar from 
less expensive fir plywood. 

Building the cabinet 

The basic cabinet is a simple struc- 
ture, A -Hr in. plywood back sits in a 
rabbet; shelves A, IS and C, plus 
partition D, rest in rabbets and 
dadoes. Note that the x 
blind dadoes for shelf A and parti- 
tion D ure cut to full panel width and 
later filled at the front with filler 
blocks, A lS^-im-sq* cutout is made 
for the sink with a sabre saw before 
shelf A is installed. 

Jf you cover the plywood with 
laminate, it's best, and easiest, to 
apply it to the interior surfaces be- 
fore the parts are glued and nailed. 
We used a decorative laminate called 
Nevamar, made by Exxon Chemical 
Corp., Odenton, Md. 21113. We lined 
the three a ink-compartment walls 
with Chinese red and faced the coun- 
ter with black slate. If you have not 
applied laminate before, see How to 
work With Plastic Laminate, page 
100, Feb. '75. 

To assemble your cabinet, first glue 
shelf C to partition D, then the par- 
tition to shelf B. Add shelf A, then 
the ends and the back last Add the 
back temporarily for now to help 
brace and square-up the assembly. 

Build kickboard separately 

The three-piece, butt- joined kick- 
board is assembled separately, cov- 
ered with laminate, glued to the bot- 
tom of shelf B and nailed from the 
top. We picked Carpathian burl lami- 
nate and used it for a rich look on 
kick board, ends, doors and top. 

Rip the 2l^-in.-wide skirt from 
"u -in. hardwood, rabbet the back and 
run a cove along the top edge. Miter 
the front corners and glue it in place. 
The skirt is later antiqued and 
varnished, as is door molding. 

Add laminate before hinges 

To laminate exterior surfaces: 
First, edge-band top and front edges 
of end panels before the two-piece 
hinged top is in place. Then face the 
ends. As when edge-banding, cut the 
laminate 1 * in. overside and later 
trim it fiuah with your router and a 
ffi/Mse rum rojoaje 



POPULAR MECHANICS 



Two for your shop 

• Deluxe bench hook • Lathe dividing attachment 




When tawed Ihrough gap in a cloal, both 
part 5 of workpiece are fir mly supported 




Removable wood peg* hold i (regular' 

shape work securely lor filing or carving. 




Sandpaper surface It handy tor chamfer- 
ing the ends of dowel pins when gluing, 



Lathe dividing 
attachment 




Geer rides and of holder; hex-head bolt 
locks holder in spindle when lightened. 




HG STOWAGE 



FINE 

ABRASIVE 

CLOTH 



3ffl“ PEG 
2-1 RT LONG 



Deluxe 
bench hook 



3/4 x 10 x 12* 



Art: Victor Ucctardell® 



3/4 *3/4* 10 



lx 1-1/7 x 1-3/4" 



1/4 x 

3/S" HOLES 
1/2" DEEP 



x 2 



SANDPAPER 



T he common bench hook, basically 
a board with a cleat at each end 
ftnd designed to hook over ft table 
edge* ban always been a handy fixture 
for benchwork, With the added in- 
novations you see here It becomes 
twice as useful. For example, when a 
step-down surface is added, you can 
cut dowels, molding and other work 
without sawing into the surface. 
When the top stop cleat has a gap in 
It, the work is supported better for 
sawing or filing a notch in it. 



I made this simple headstock divid- 
ing attachment for my 9-in, South 
Bend lathe, but it can easily be made 
to suit other makes. You use the 
standard change gears to provide the 
divisions generally used. The 60- 
tooth gear, for example, will make 
divisions 1, 2, 3, 4, 5, 6, 10 and 12. 
The 56-tooth gear will serve for ? 
and 8. 

The 54-tooth gear is suitable for 
9 and the 44 tooth for 11, I turned 
the gear holder from cold-rolled steel 
and used drill rod for the expander 
to provide a hard-wearing surface. 
When not needed, the pivoting in- 
dicator finger of the attachment can 
be removed and the rest left in place. 
-^Cart A. Traub 



When the cleat is covered with 
sandpaper, the work not only is less 
apt to move, but the abrasive pro- 
vides a handy surface for chamfering 
the ends of dowel pins to be used for 
gluing. Finally, a aeries of %-in. 
holes randomly spaced and bored in 
the surface of the hook for dowel 
pegs will help steady the workpiece 
for filing. Holes at the far end of the 
cleat provide a place to park the pegs 
and keep them handy, — Waifci- £/, 
Burton 
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1. Prepare the surface 

Whatever room and tile design 
you're working with, you must pro- 
vide a smooth, strong and level sur- 
face to lay the tile on. It's atao 
important to stagger the plywood end 
joints in order to distribute the load 
evenly across the floor. Any materi- 
al, ranging from hardboard to 
1*6 toiigue-and-groove subflooring, 
should lap the end joints from one 
support to another. 

In general, you should follow the 
same layout rules for tile floors as for 
tile ceilings: Snap center lines and 
work with the edges of the tiles along 
the lines, filling in from the middle 
of the room toward the walls. This 
way, if your room is not square, you 
stand a chance to make up the dis- 
crepancy behind furniture or under 
the baseboard where it won’t be 
noticed. 

2. Most durable installation 

Laying a new subdue r is the way 
to get the most complete and durable 
installation. It gives you a chance to 
level up bad spots, to provide a new, 
strong surface and to allow for a 
ventilated air space in between the 
2x4s that will keep the tiles warm 
and dryv 

This will also make the floor more 
comfortable to walk on because a 
wood subfloor is more resilient than 
concrete. 

3. Bridge the low spots 

The best way to handle low spots 
is to bridge them with 2x4 sleepers 
and then support the bridge with 
shingle points. You can drive one in 
from each side and let them overlap 



as much as needed to make the 2x4 
level. You should check for level along 
the length of the board and across 
from one to another. Note that ad- 
hesive is used along with screws and 
anchors to make sure thia floor won't 
shift or squeak or start popping the 
tiles loose after it's In use. 

4 . Combine noils and glue 

A thin bead of construction ad- 
hesive between the sleepers and the 
concrete will give you the permanent 
and professional results you're look- 
ing for. Nails, on their own, may 
work loose and the joints may sep- 
arate, hut if you combine the force 
of the nails with that of the adhesive 
bond you will make this job true and 
tight. 

5. Check for flush surface 

You + re almost ready to lay the 
tiles— but give your floor one last 
check. Make sure the nailheads are 
driven down flush to the plywood. 
You don’t want to discover protrud- 
ing nails as you're spreading paste 
or laying tiles, if some of the plywood 
seams are uneven, now is the time 
to plane or sand them down and fill 
in any voids in the surface skin with 
water putty. 

Any loose material on the plywood 
will prevent the tiles from adhering 
properly, so all good crafts men will 
invest a little extra time in this last 
step to dean up the sawdust and 
double check their preparations, 

Now you're ready for the easy part 
of the job — laying one tile next to 
another for a beautiful parquet flour, 
— Mike McCUntock, Associate Home 
and Shop Editor 




^ LAY 2x4 SLEEPERS 




J LEVEL UP WITH SHIMS 



2*4 



SCREW AMD 
ANCHOR 
EVERY 24" 



ADHESIVE 




4x6" PLYWOOD SHEET 



NAIL- 

EVERY 

10“ 



DRIVE NAIL FLUSH 



ADHESIVE 



GLUE AND NAIL PLYWOOD 




PLANE DOWN UNEVEN SEAMS 
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3 ways to use 
a one-car garage 

and still get 

the car in 

by Ray Gill 



E ven the smallest one-car garage 
can add an unbelievable amount 
of living and working space to your 
home. This can be done on a surpris- 
ingly km budget without moving 
walls or building extensions. The 
trick is to build in well -organized and 
flexible units that can be of service 
when you need them, and be out of 
the way when you don't. The garage 
I worked with is attached, %vith a 
utility room, to a small Cape Cod- 
style house and has inside measure- 
ments of 9 ft. 1 % in. % 19^ ft I 
developed this area into: 

■ a versatile shop, 

■ a gardening center and 
■ a flexible storage facility. 

As you can see in the picture, I 
am still able to get the car in. 

Since no neglected garage is ever 
in very good shape, I started by re- 
pairing the Sheet rock ceilings end 
walla. This called for a thorough 
sparkling job (filling holes and sand- 
ing down bumps) and a new coat of 
textured wall paint. 

The floor needed work too. So after 
a good cleaning I flash-patched the 
bad spots and then laid down a liquid 
vinyl floor. To do this I spread a thick 
water-baaed epoxy, sprinkled on 
multi-colored vinyl chips and finished 
with three coats of clear scaler. This 
turned out to be the best solution to 
the problem because of three advan- 



Bullt-in versatility 

The Homosote panel can be hung with 
eye hooks on the side wall (above) or 
over the storage area (fight). With 
Ihe bull's-eye showing it's decorative 
and functional as a target for darts. 
The reverse side doubles as a screen 
for slides and movies. With foldaway 
shop benches, the garage can be set 
up for many uses. 
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PLAN VIEW 






Gardening center 

The trestle table is totally 
demountable. The 4*6 plywood top is 
stored In normally "dead" space above 
the garage door tracks and sawhorse 
brackets are removable- Space-saving 
shelves were cul Into ihe stud wall 
where plastic containers and ConTact- 
covered col fee cans provide storage 
for cuttings and small tools, Bins 
underneath will hold large bags of 
fertilizer and grass seed. A sec I ion 
of the rear wall has dowel pegs to 
hold tools and the grass bag. and a 
wide shelf notched for a rake. 



Storage area 

Warn storage units are 25 in. deep, a 
dimension I got by pulling the car into 
ihe garage and measuring exactly the 
room I needed for passage. This wail 
holds large gardening equipment, a 
radial-arm saw (on castors), large power 
tools, and every kind o! leftover from 
closets in Ihe house. Good planning is 
the key here; careful measurement for 
the lawnmower end saw, and a jame^size 
system of storage containers. 




Workshop wall 



Activity here is centered around two worktables 
and a 4x8 pegboard sheet for tool storage. We 
mounted the U-in. board on heavy-duty spacers 
with holding screws into each stud (t6 in. on 
center). The main workbench is secured with 
four SV-z-in. butt hinges (0 a 2x4 ledger 
lagscrewed to the wall. The tegs are also on 
hinges so the unit can fold out of the way. 

A smaller surface to the left is built for 
heavy-duty use with a 2x6 ledger and 4x6-irw 
T-hinges instead o! bulls. 











tages : easy installation, Sow main- 
tenance anti durability. 

After vefinishing all interior sur- 
faces, I started ‘'building in" the 
variety of uses wanted. First I built 
the rack above the garage-door tracks. 
A 2x4 lagaerewed to the wall on each 
side, with two 2x4 s on edge bridging 
the span, cun support plywood table- 
tops, sawhorse legs, heavy metal pipe 
clamps, loose lumber and moldings. 
Almost every room has some “dead” 
space, but with a little ingenuity you 
can design a simple structure tike 
this to take advantage of all avail- 
able space. 




OVERHEAD 
DOOR TRACK 



OVERHEAD RACK 



More storage 

As mentioned earlier, the main 
storage unit (for outsized items) is 
on the back wall. But I wanted to 
avoid as much clutter as possible. A 
room like this, that can be used in so 
many ways, is bound to collect the 
remnants of all kinds of projects. So 
1 needed another storage area that 
could hold odds and ends like art sup- 
plies, ball and bat and paint cans. 



Art’ Ptftvr Trojan 





Shelves ire receased into the wall sluds 
for neat and efficient storage. 




A simple rack placed over the garage door 
uses "dead" space effectively. 



Following the same idea of reclaim- 
ing unused space. I literally built in 
a storage unit by recessing the 
shelves into the wall. After removing 
the Sheet-rock, I framed the opening 
with 1x10s. By cutting 1x8 boards to 
fit around the studs, 3 was able to 
gain 4(4 in- of shelf space. Use of 
colorful plastic containers lo organ- 
ize the shelves gave a uniform and 
attractive appearance. Labeling each 
bin made it easy to identify stored 
items. 

Useful and colorful 

As functional as this room is, re- 
member that it should be attractive 
and pleasant. One of the simplest 
built-in units was the magazine rack. 
The 1x2 frame was routed to accept 
the edges of the red Plexiglas sheets, 
then toenalled to the attids and 
painted to match the walk It didn't 
get in the way like a bookshelf and 
was very useful in storing instruc- 
tion books and repair manuals. 

Once you start a project like this 
you’ll come up with space-saving ideas 
that suit your needs best. Hopefully, 
my project will get you thinking 
about red aiming some garage 
space* You might find you'll be 
adding a versatile and useful room 
to your house. * + * 
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MAGAZINE RACK 




A majjailn-e rack is handy for ref- 
erence and adds a touch of color. 
Shallow, it takas hut little space. 
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VDur wife will lowe Its cozy textured look. 

The Armstrong 
Integrid System. 
As easy as 

3 - 2-1 

3 steps. 2 days. 1 man. 

If you'ye put up a tile ceiling, you know what a hassle it can be 
Nailing up ail those furring strips —two nails every 16 inches Sta- 
pling up every tile— four staples each tile. A long, hard job, But no 
more. Not with the Armstrong Integral Installation System, it's a 
lightweight interlocking metal system that goes up quickly and easily 
with a minimum ol nailing and no stapling. Best o! alt. the metal 
never shows! 1 

You can buy Integrid in convenient premeasured packages. They 
include everything but ihe nails. There's practically no waste, and 
no special tools are required 







Here's how the Integrid Installation System works. 



stepi. 

Install the metal furring channels directly to your old ceiling, (Or you can 
suspend integrid on hanger wires to lower the ceiling.) The metaf won't 
warp and rack like wood furring strips, so you won't have to worry about 
joints pulling apart Only 12 nails tor a 1 2 r x 12' room, not 260. 



step 2. 

Slide the tiles into place Choose from a wide assortment of designs, from 
formal Victorian to casual rough-plaster elfects, including the Early American 
sampler design shown above. With this system, each tile interlocks with, the 
others for a tight fit lhal minimizes joints. The old beveled edges and block 
look are gone. Now the design flows uninterrupted wall to wall 



step 3. 

Snap each metal cross tee onto the metal channel, and slide it into the 
groove on the side of each tile. Each tee supports four I2 rj x 12 r ' Wes, and 
the metal ''disappears/' The interlocking ends of each tee are .slotted to 
help compensate for common installation errors, like leveling, integrid— 
fast, reliable, and as easy as 6-2-1! 



For more information, see your Armstrong r eta iter —it sled under "Ceilings" in the Yellow Pages 
—or mail in this coupon. 




Please sand me color brochures on the Integrid Installation 
System and the names cl my nearest Armstrong Ceiling 
Center ‘ retailers. 

Armstrong. 7602 Watch Avenue. Lancaster, PA 17604 

Name- 

Street 
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Two more 



ways to be 
a hero 
in your own 
home! 




Dress up a 
bathroom 

It's easy with DAP 
Kwik-Sear Tub* 
Tile Caulk. Makes 
a neat, white, 
watertight seal 
around tile, tubs, 
sinks, showers. 
Grouts tile. Caulks 
window and door 



frames. Stays 
flexible. Takes 
paint. _, 








DAP 

B 

i 

WRld I fiA 

CAULK 




t" iwQP r - r.n I 



Keep your 
house snug 

Seahup cracks and joints 
inside and outside your 
home with DAP Latex Caulk. 
Keeps heat in — cold out, 
Guns easily, sets fast for 
painting in 2 hours, Won't 
stain, bleed or show through 
latex or any other paint. 





The name people know 
best in home fix-up 

PAP Inc,, G#n,i**i Ofticv*: Dtytcn, Ohio 4 5401 
Subsidiary of Plough. Inc. 



THE ACCIDENT YOU'D NEVER FORGET (Conum front 



execute this avoidance maneuver 
without error — and all other maneu- 
vers required by the course’ — two ex- 
pert drivers from General Motors 
Proving Ground and one from Cal* 
span drove the course several times 
at dose to the limit of the cars' capa- 
bilities. It was soon evident (instru- 
ment tapes proved it) that when 
drivers failed to execute a maneuver 
successfully it was because they were 
squeamish about using the full cor- 
nering ability of their car, even at SO 
to 40 mph. When cornering,, drivers 
were willing to take only ,35 Gs-- 
about half of the car'd capability. At 
one G, a driver feels a side pull equal 
to hie own weight. 

Wet-surface handling 

Barreling down the straightaway 
again, drivers came to a stretch of 
blacktop under an inch of water. The 
lane veered to the right at a 45* angle, 
then back 45 then straight ahead. 
Intent on making up time on this 
stretch, drivers went into it at nearly 
50, aaw the lane angle and hit their 
brakes. If they stayed on them, they 
went into spectacular skids. 

Those who didn't brake did better 
but found their steering had to be 
carefully timed. Even some profes- 
sionals "lost It" here. Those who did 
get through the wet stretches with- 
out skidding didn't simply "sling- 
shot 1 ' through with luck. They did it 
by driving with a precise, delicate 
touch. Still, 47 percent had at leasl 
one failure in this part of the course 
and Richard Rasmussen, CM Proving 
Grounds engineer concludes: “People 
do not readily adapt to changing road 
friction ; they do not slow down 
enough for these conditions." 

There were more failures by 
drivers in the wet- — and elsewhere — 
on their fifth run than on their first. 
Researchers can only speculate why. 
Speeds went kip on the later runs; 
was it because familiarity with the 
course was breeding contempt for 
“risk”? Or had earlier success at 
lower speeds made driver* overconfi- 
dent? Under SO mph, on the wet 
stretch, there were practically no 
failures. At 35 to 40 mph, about one- 
fourth of the runs met with failure. 
Over 40 there was almost twice as 
much failure as success. As speed 
went up, accuracy went down. 

It’s easy to recognize the real-life 
parallel of this situation. A driver 
returning home from work on a route 
he knows well — he drives it twice a 
clay — is in a bit of a hurry; It’s his 
bowling night Like the drivers on 
the test-course straightaways, he 
guns it whenever he can. He’ll be 
okay— if the unexpected doesn't hap- 



pen, A tittle rain and a slick spot 
right where he has to avoid a truck 
and a concrete abutment; a driver 
who suddenly darts over to his lade 
to make a left turn and stops; a 
driver who forgot to turn on his head- 
lights blundering out of a parking lot 
in front of him — he copen with things 
like this every day. But tonight he's 
pushing — and as speed goes up, ac- 
curacy goes down. 

Most people overrate their ability 
as drivers. Of the 100 volunteers, 
only one considered his ability less 
than average; 74 percent rated them- 
selves as a hove- average drivers. This 
overly optimistic opinion of their skill 
leads them to believe they're capable 
of driving aggressively when they're 
not, (Had they been, they would have 
pulled more Gs, used more of the 
car’s capability. Yet 75 percent of the 
drivers said they had never driven a 
car harder at such speeds.) And an 
exaggerated estimation of their skill 
leads them to drive unfa wit tar cars 
as aggressively as their own. Roy 
Rice was eager to learn what effect 
switching from the standard to the 
modified Chevelle had on the way test 
subjects drove. Drivers "pUflhed" the 
less familiar car harder. At many 
points on the course this caused them 
to make mistakes, particularly when 
they tried to maneuver on wet pave- 
ment and not spin out, 

"Anyone driving a new car, nr one 
who frequently drives rental cars, 
might well conclude from thi* that 

jPJg.H$£' itjrn to pnga 1 26) 



Using the brakes 

One readily apparent lindlng Of the GM 
study ii I hi l drivers need more (raining 
In I he use of their brakes. 

"They 're not aware ol 'squeeze' brak- 
ing techniques lhal apply steadily In- 
creasing pressure without locking up 
their wheels,' 1 pays Roy Rice, “However, 
our instruments showed people seemed 
to bo a ware when they looked up and 
when they released thalr brakes. 

“Many drivers seamed to hive A pre- 
ferred pedal pressure, something lhal 
feels comfortable to them and they very 
the a | owing process more by how tong 
they keep their fool on the brake than 
by how much pressure they use el any 
given time. 

“Our longitudinal accelerometers 
showed some left-foot brokers hid a 
fool on the brake end a foal on the 
throttle el the same llmo^pnobeblir bo- 
cause they had gotten Into l he bad habll 
of not getting oil the brake, in slop-and- 
go traffic, lei t-l go! braking le a great ad- 
vnnlage — H reduces overall reaction time. 
But the driver who rides IftO pedal Is Per- 
tainly hard on brake linings, 

"We saw all kinds or braking, one 
driver was so Intent on stopping that aha 
used bolh feet on ihe brake — one on top 
gf the other." 
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The days of the good or 
hard-nosed no-nonsense 
pickup are numbered. 

Because today's pickups are 
being asked to do more than 
just an honest day's work 
They're being asked to do 
what the family car does. 

They're also becoming 
involved in more and more 
purely recreational pursuits. 
And they're even becoming 
motorized works of art. 

Well, if you're not already 
part of this trend, we suggest 
you drop by your GMC dealer* 
He's a truck expert. Which 



means he can do a lot more 
than just sell you a pickup 

He can help you sei up your 
GMC any way you want it. 

He'll help you select the 
right engine, tires, axle ratio, 
and springs. He'll help you 
prepare your GMC for any 
special trailer-towing chores. 
Or to carry a camper. 

But no matter how you equip 
your pickup, the important 
thing is that your GMC dealer 
is giving you such a solid 
truck to begin with. One with 
double-wall construction in 
the cab and pickup box. 



ndependent front suspension, 
High-Energy Ignition. And a 
roomy, comfortable cab, either 
2 - or 4-door, with lots of glass 
area and little niceties like 
padded armrests and visors 
and a continuous flow- 
through ventilation system. 

Yes, a GMC is a line pickup, 

It should be, Because it comes 
from people whoVe specialized 
in trucks for over 70 years. 

In other words. If you re itching 
to get in on America's growing 
love affair with the pickup, 
your GMC dealer is the 
logical place to go. 



(The rather special pickup shown here includes so/no equipment not available Irpm GMQ r ) 



GMC. The Truck People from General Motors. 
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If vou'ffl on voo< ivt nil i day, you can't afford lass than the ban. Thai's just what you 
98t in tvary pair of H^rmant, The bast fit. The best shoes lor youf wotk. The best bools 
for your ipert. Herman Uniform Shoes come in 9 EJ individual fittings; EjD through 
6EEE to 14A through 14EEE. Plus 15 and 16C, DAE, Pictured are styles ^6230 
dress leather oxford and #7230 chuhkfr boot featuring non- marking, oil rasittant 

crepe soles; and. S6225 moccasin toe oxford featuring 
non- mark iog, oil resistant Goodyear Chumi-gum i 1 
solas, Their perfect fit and fully cushioned in-sola 
guarantee greet comfort. Top quality materials 
and workmanship guarantee great wear. 
They're the bast shoes we know how 
to make. And we've been making quality 
shoes and boots for almost a hundred yean. 
Whan you're looking for quality, 
hunt up a pair qf Hermans. 



I d, M. HERMAN SHOE CO., INC., Dept PM-US-6-2, Mill is. Mass. 02054 

FREE CATALOG My feei delete the best, send me your free catalog end the 
name o< my nearest Herman dealer. 



Nama 



Ac dr ess 



City 



State 



The Herman Uniform Shoe 






AAMCO® And You Can Make It! 

Ih* -world's, lorgad tronsmluiQH chain Fi still 
q-TO^F(iQ itrunq aOer Fw-clve year],. Onr- SOB 
of CUT Ironchiu-l located hem coa',1 la cod it, 
N*w qp*n!nSi irv wmi morUtr m*en you loo 
might qmelliji. for lurltiar Snfonnotlon wrll#; 

AAMCO trantmlisloni, Dept. 210 
tDI E, Fourth St., Bridgeport, Pa. 1T405 




LEARN SMALL ENGINE REPAIR 

at htime m apart' liiine-quicWyl 
Good HusitLeea Great Hobbyl 
3 Or BRINGS BOOK FULL FACTS 

MODERN SCHOOLS 

43U « iio*n iTf pe-n-i pm vtcm-i£!*Lt , *i jjasi 

EARN WHILE YOU LEARN 




Hidden beneath the smooth, sleek lines 
of the Invader GTS is a VW bug. This 
fun and tftty td build spur! id cat kit 
results in a low cost, exotic GT machine. 
Send $2.00 lor a 20 page, color catalog. 
Autokit, 2725 Magnolia Si., Oakland, CA 
94607, {41 SJ 632 7737, 



Natn-t) 
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Address 
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Zip 
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a little extra caution — net aggres- 
siveness — is in order whesi they get 
behind the wheel of a stninge car/' 
nay a Rice. "There's u big difference 
between a safe driver and ft skillful 
driver. Many skillful drivers got 
themselves into trouble on the course. 
The safe driver does a nice job of 
combining caution with skill/' 

Volunteer drivers were (30 percent 
male, 40 percent female, "The male 
drivers were clearly more aggressive 
than the females/' says Rice. "They 
drove at higher speeds on both the 
straightaways and in the corners. 
And they made more errors/ 1 

'Tm not keen about having my 
wife see those results," Rasmussen 
adds, "but you can't deny that they 
made fewer errors in this test. 1 ' 

Does this confirm other studies 
indicating women are safer drivers? 

Women allow margin for error 

" K 1 always have trouble with such 
comparisons as 'safer* and 'less 
safe,* ** says Rice* "but our results 
would certainly suggest that women 
are involved in fewer single- vehicle 
accidents ( not involving another car I 
because they Eire allowing them selves 
more margin for error.” 

Volunteers in the expert merit were 
enthusiastic about what they claimed 
they had "learned" in their five runs 
over the course— although they were 
given no instruction. Many were in- 
terested in getting further training 
in handling emergency situations* 

The Gals pan research Was* ill fact, 
further work by General Motors 
aimed fit improving just such a 
course In driver training. After re- 
searching and analyzing the principal 
causes of ft ingle- vehicle accidents, 
GM developed and introduced in 1969 
an Advanced Driver Education pro- 
gram, The course consists of exer- 
cises that stress skid control, evasive 
maneuvers, off-road recovery and 
proper braking. 

To expedite the spread of ADE, the 
company set up courses in many uni- 
versities where high school driving 
instructors arc trained. Over two 
dozen universities have built driving 
ranges and are teaching hundreds of 
h igh school instructors the emergency 
procedures. Meanwhile, service clubs 
and other groups seem to be the best 
hope of getting their communities to 
build the driving range needed and 
employ the qualified Instructor. To 
help them, GM supplies specifi cations 
for the driving range (a minimum of 
4b0 by 250 feet) and a 16-mrn sound 
movie. 

Did any of the drivers tested on 

[Please turn to page 128] 



POPULAR MECHANICS 



BEFORE YOU ORDER 
flSTERHDRHIE, 

TORE H LOOK RT ROTH OF US! 
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This Outdrive Swings 60 s . The 

greater the saving of your out- 
drive, the belter you can maneuver 
your boat 



This Guldrive Tilts 60*. Tilling the outdrive is essen- 
tial for launching, beaching and trailering. 

The Trim* cm this Stem Drive is Part of Ihe Tilt Sys- 
tem. It has hydraulic cylinders outside the boat. 




This Outdrive Swing.* 90*. 

That's 50% more. You can 
literally turn your boat in hail 
(he distance required by any 
Other Stern drive. 







This Outdrive Tilts 75*. OMC tilts so high you can 
change a prop without getting into the water, or 
hauling your boat out of the water. 

The Trim System* on this Stern Drive is Separate trom 
the Tilt System. By being separate, it is easier to "fine 
tune' 1 your ride with independently controlled pre- 
cision. And it is mounted inside the boat, away from 
corrosion. 



The Steering Syslem on this Stern Drive 
Uses a Tiller Arm. The wheel should be 
held firmly or it may spin to port or star- 
board during a trim angle change... espe- 
cially in a hard turn. 

This Outdrive is Bolted Directly to the 
Transom. Drive unit vibralion and noise 
are transmitted to the transom and the 
hull. 




mom THE ItlBHiRS Of 
J0H1HQ11 l f UMRUDi 




STERN DRIVE 



The Standard Steering on this Stern Drive 
Uses a Worm and Sector Gear. This helps 
keep you on course m a turn, straight 
ahead, at trolling speed or at any speed. 
And, should you lose your grip on the 
wheel, it stays put until you turn it. 

This Outdrive is Mounted Directly to the 
Engine, The OMC outdrive doesn't touch 
the transom, minimizing vibration and 
noise. 

Ask your OMC Stem Drive Dealer for 
more information on OMC exclusive fea- 
tures such as 90° turning, 75® Hi-Till™, 
Select rim™, Iru-Course :M steering, Uni- 
Mount™ and Power Shift. 

If you would like more facts and figures 
(like competitive V-B speed and fuel 
economy test comparisons), write direct 
to: Chuck Marcussen, Director of Market- 
ing, OMC Stem Drive Division, 3145 Cen- 
tral Avenue, Waukegan, Illinois 60QB5. 
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leads to another. 
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Branch 



Original Aromatic 



Mixture No.79 

The most famous number in pipe smoking. 



Now. 
Cavendish 



Plio-Nail. 
Tough 
as nails. 

New Goodyear PlioNuir* 
panel adhesive develops sufficient 
strength lo hold a 4 \ 8 panel firmly 
in place— even without nails. Bonds 
wall panels, drywall, hard board, 
corkboand or foam Insulation to 
masonry, studs, subfloor, dry wall 
or concrete. Goes on in one step. 
Shims automatically. Eliminates 
nail pops. Available in stores every- 



where. Stick with it. 
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Build Your Own Pre-Cut 






GRANDF ATHER 
CLOCK 




Compare 
feature by 
feature 

‘Sal id SM* KpIh 
dried wood 

* All parts precision 
pre-cut, mitred 
end mu welled 

► Lum&c* sanded 
ini ell aides 

■ Fully Assembled / 
prGcisiun made 
West Germari 
movemeriits 

* Alt ha*dware 
included - even 
screws 

Write now for 
FREE Color 
Br at h ure of 
complete line of 
Grandfather and 
other c Pocks. 

HENTSCMEL 
clock companv 
Department 6Q2-F 
16 Atlantic Avenue 
So, Dennis, 

Mass. 02660 /V 

A 



ACCIDENT YOU'D NEVER FORGET 

(Co.nnmj'ed Pram pago t?G) 

the Cals part course profit from the 
experience? 

“Meet of them told us they learned 
a lot/’ flay a Roy Rice„ hH even though 
our figures show that most of them 
made more mistakes the fifth time 
around. Still, they couldn’t avoid 
learning one big lesson and that was : 
The worst thing to do is give up — 
freeze, flatty in there; keep rm trying 
to save the situation, even when if 
adepts tr>o fate - — whether you're in it 
skid, pulling the wheel hard over in a 
desperate effort to avoid an obstacle, 
a pedestrian or another car, 

*' Re member: The people in our 
tests didn’t wring out the car hard 
enough in evasive maneuvers. If they 
had, there wouldn’t have been so 
many ‘accidents.’ ” * * * 

NEW PLUSH POWER 

fCcnfimygd from pa?? 97 } 

If>5-hp Six, MerCruiser V8s include 
170, 188, 233. 255, 230 and 395, with 
233, 255 and 350-hp in boards and a 
375-hp jet package. 

■ OMC Stern Drive in Waukegan. 
111., will have a broad selection of 13 
sterndrive models with power options 
up tu its new 235 VS with KelecTrtm 
or fixed mount. Others include 175, 
190 and 225 V8s t four-cylinder in- 
line 120s and 140s and a 165-hp Six. 
OMC jet packages include a 140 
Little Squirt for boats to 13 feet, the 
JX-245 Honker and JX-290 Stumper 
with Corvette power to spare. OMC 
in boards and vee-drives come in 230 
and 200-hp engines with five dif- 
ferent gear ratios. 

■ Scientific Engineering'** Turbo- 

Marine, Salina, Kans.. is packaging 
jet drives with Ford VI lG4-cu«-in, 
engines. or the 302 or 351 Fords. 
Volvo Renta has the standard 280 
sterndrive for all powerplants, or 
a smaller model for 7.5 to £3-hp 
sail auxiliaries. * * * 



MACHINE-GUN’ LIGHT KITS 

f&onitnu&ii !.'o:n pngo Jfli j 

sible, or it will be overexposed and 
wash out any objects in front. Studio 
photographers use black velvet; you 
can get the same effect by shooting 
outdoors at night, keeping well away 
from any background object that 
could reflect light. 

Some cautions to observe when us- 
ing these lights: Never look directly 
at the light when it's flashing; turn 
the light off at once if you feel dizzy 
or ill at ease, and never use it in the 
presence of an epileptic. The Archer- 
Kit manual spelts out these cautions 
in detail; Gray mark's just tells you 
not to look directly in the light. * * * 
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TYPICAL 

AUTOMATICALLY ADJUSTABLE SHOCK 
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GABRIEL STFUDERS 
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"Automatically 
Adjustable” shocks 
take you for a ride. 



You hear a lot of lug talk about some shock absorbers being "automatically 
adjustable . 11 But put 'em nest to Gabriel St riders, anti they don't sound 
so adjustable any more. 

Striders give three completely different ranges of riding comfort and 
driving control — Regular. Finn and Extra Firm* When you "twist p n dick" 
Striders to the ride you want, you actually change the value settings inside. 

The other shocks have one. fi*ed valve setting. They can only give 
one range of control* one kind of ride. And while they talk about 
"automatically adjusting to changing speeds and road conditions" the 
fact is, that's what ali shock absorbers do. 

Gel real adjustability for your car. Custom tune your suspension to the 
ride you want with Gabriel St riders. America's best selling fid just able shock. 
We won’t lake you for a ride. But we will give you three of them. 



The ride control of all shocks varies maiding to operating speed Automatically 
odiuskible" shocks, willi one. fbwd valve setting, have only one range of ride control 
Shklers have tlnee value sellings, three completely different ranges of ride owrlrd 



Striders 







Colonel Taylor was hard 
to get along with. 

That’s why his Bourbon isn’t. 






What a tough son-of-a-gun 
Colonel Edmund H. Tavlor Jr. i * , 
could be! 

People said that when m 

he tongue-lashed a careless 
supplier, he drew blood. And 
that his castle distillery was 
built of thick-hewn roc k so 
the walls wouldn't shake 
when he exploded in 
at shoddiness. 

The records 
that even after 
Old Taylor was 
famous, he 
smashed all his 

wooden stills to slilis And tvluiil t them uf cd|]pi b r L 

splinters and built new stills of copper 
because copper — and damn the expense! 

- produced better Bourbon, And they show 



that when cheap -jack 
imitators threatened the 
integrity 1 of Bourbon 
and Old Taylor, the 
Colonel badgered 
and cajoled 
and, in all, raised 
such a ruckus that 
the U.S. Congress 
finally interv ened — 
in his favor 

No, the old man 
wasn't always a pleasure to be 
with. But his whiskey was a 
constant delight; gentle as you 
it, warm and friendly inside. 

We still make the Colonel s 
Bourbon with the Colonel s 
painstaking care, Old Taylor 
His Bourbon. Try it. 



Tin.’ Colonel even bndfjered 
Cr>ru;r[.’ i isiiu'n protect the 
intcflritv ollns Hcniri.mii, 



Old Tkylor.Itls easy to get along with. ^ 



hpnltiOr Sl-r.'Bhl 8r.il. bon ^hiik* r , M BO Pr«4U, 1 * 1 . Old T« r l«r D'tl'Hf Tf £» . f r#n ft knviHn-Nf KpntvLhy 




SATELLITES MAKE NAM LISTENING 

Morse code. Many conversations go 
on jit the same time. 

Since the satellites are at altitudes 
of 90Q miles, an Earth station can be 
up to 2450 miles away from an 
OSCAR and receive signals from it 
when it cornea over the horizon. Com- 
munication is possible with another 
ham up to 4900 miles away when the 
satellite if* in view uf his station at 
the same time. The satellite is con- 
stantly moving along its orbital path 
so stations in different parts of the 
world come in and go out of view of 
the satellite. A very large portion of 
the globe is available for communica- 
tion for the ham operator who waits 
for OSCAR to be in just the right 
spot. It’s amazing too that this cover- 
age is possible with rigs that are 
small in size* power and cost. 

Simple antennas 

Fancy equipment is not needed to 
hear OSCAR, Ail I use is the short- 
wave receiver and a wire tin ten na 
strung between two chimneys on my 
house. My antenna is a simple dipole 
constructed with 8 feet of wire at- 
tached to each end of a center insu- 
lator. The lead-in attaches to each 
‘‘branch” at the center insulator. 

Bob Peters, operator of amateur 
radio station K3EZS in State College, 
Pa., listens to OSCAR with a 25-year- 
old shortwave radio and a single 
long-wire antenna running from his 
ham shack out to a tree. 

Once in a while a radio will sound 
dead on 10 meters and need some 
extra pep. Tn give their radios a 
boost, hams add small preamp lifters 
between antenna and receiver, They 
arc available from radio stores in 
kits for ur ready-made for 312. 
Adding such a preamp would give a 
basic OSCAR Earth-station Cadillac 
quality, A preamp usually i-s not 
needed to heur the stronger signals 
passing through OSCAR, 

One feature needed in the receiver 
is a *'BFO" i beat frequency oscilla- 
tor) or other means of detecting 
single sideband (8SB) voice com- 
munication# and the beep-beep of 
Morse code. OSCAR can hear anil 
retransmit AM, FM, SSB and code. 
But AM and FAT transmissions suck 
too much current from OSCARS 
batteries. So SSM and code are the 
hams' favorite modes of operation.. 

Here comes OSCAR 

It was exciting when I first fired 
it]) my own Earth station. The IO- 
meter band was silent as the satellite 
crossed the equator and moved north 
toward the United States. Suddenly, 
as the satellite came over my horizon 
some SMoO mile# aoulhwesL of my sta- 



MORE FUN {Continued !rom page ?&} 

tion, the band came alive with signals. 
There was the Morse-code telemetry 
beacon on 29.502 MHz. Morse code 
and SSB voice conversation a were 
everywhere between 29,400-29,500 
MHz, OSCAR 7 was oat over the 
Rocky Mountains streaking north at 
four miles per second, 

1 knew my signal should be in the 
area of 29-480 MHz so I tuned there 
and transmitted a long string of 
the letter "E" in the dit-dah 
of Morse code. And there it was. My 
own d its coming back to me from 900 
miles above the Rocky Mountains. 
Quickly I sent a simple “CQ de 
K3RXKT meaning, “Hey, you guys, 
how about somebody talking to me,' ts 
Immediately Gordy Wightman, oper- 
ator of ham station VE5XU who had 
been listening by coincidence on my 
frequency, came right back to me, 
“K3RXK de VE5XU1’ I got goose- 
bumps from the excitement. 

Here I was. A licensed ham for 21 
years. Eighteen years after Sputnik. 

1 was freely using an orbiting satel- 
lite floating across the sky out west 
more than 1 000 miles from my central 
Pennsylvania home, working another 
fellow all the way up in Regina, Sask. ! 

Gordy and 1 talked for about five 
minutes, exchanging signal reports 
while the satellite raced 1200 miles 
farther north. OSCAR 7 was in view 
of my Earth station only 20 minutes 
on that pass. Listening for the satel- 
lite and for my own signals, and 
talking to Gordy, 1 used up the time. 

Next evening, OSCAR 7 came over 
again and Ed Rizub. W A2CBB of 
Clark* NX. came back to my call. 
And yet another thrill was coming. 
My first "DX" distance contact came 
on the third night. OSCAR 7 was 
over the North Atlantic when GSIOR 
in Norfolk. England, came back to 
my CQ. Again the rush of excitement 
was overwhelming. 

My first Llsc of OSCAR G raffle 
shortly after I talked with G3IOR, 
OSCARs G and 7 are in similar orbits, 
one trailing the other. After a satel- 
lite crosses the equator, it passes over 
the United States from south to north. 

The Earth ik moving under the 
satellite so OSCAR see jus to he mov- 
ing to the west. If the satellite comes 
up over the Southeastern United 
States one hour, it will come north- 
ward over the Rocky Mountains two 
hours Eater. And two hours after that 
it will come north over the Pacific 
Coast, And so cm, around the Earth 
in a corkscrew pattern, daily cover- 
ing the United States and the world. 
Because of the spinning Earth, 
a satellite half the time ends up loop- 
ing across the equator aouth-to-north 

r Pteasp Uim to page 132} 
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Howto 
get rich 



STAHT YOUR OWN BUSINESS 
RIGHT FROM YOUR HOME— 
AND MAKE A FORTUNE 
IN MAIL ORDER! 




Mail Order Beginners 
Get Cash by Mail! 

Have von ever tli cute lU of ope rata up a littlr 
mad iffilcr liii-irTe^ m vonr own? Soim'rlliujt 
jchi rotilil Stilt'S ciit a sliqrvtriiiK rinlit from 
home in vOLir snare time, ll7 ft fabulous 
buslines 1 

itiili Carter of Xewark, XI. ran Ji i s first 
small mail roller ml in I I nunc Beautiful mat- 
azinr- — n fieri rut ail flOEO clothe? rash, Bu si- 
ne--. Wrtii rciiorlf’il lh.il his ad brought tn, 
£5,1)00 in orders. By lilt 1 md of Ids first year 
in Mini Order, he had Grossed o\ cr S 1 00.000 L 

Another Eievilim-r —a lawyer from the mid- 
wesl, .-old a mail order >krn to iashennen. 
Special tv S;l]i -. mini mati.izi tic meals, "he 
made ? " li . i H H * fhc lir*l Uiree ntonlhs !"" 

I here cm other Im-ine-s w]iw you can 
make a fortune Mi (.oine ii|n witll a hid' 
new itcfii . . , nrid WHAM! 

It “.trikes like a luslt rif IsglUrimg! 



Millions c> t people rend ycnir ad and sud- 
denly, you are -naiii|inL with i-ft-h nrderu 
from all over (he country ■ ■ MORE 
MONEY in GO day- ihftii you could earn ill 
a lifetime 1 

Like Eire Vermont dealer who ran mac ad 
ill Spurn Afield tnagajdnc. Hi- ad iniltol 
22,000 onlern— over \ HALE MILLION 
t)UU. \KS I X LASIi 1 
Yes. Mail Urdcr i- I lie faMc - 1 - ?; fi- - n hitf, 
urns I profitable lnudinr-s in \mcrica I \n<l 
now with Ufa population cN+dnsum , . . sih-tr 
huge keiinvi; markel , . . and m me people 
movinE m ihe -iilmr’.is^vvc arc mj- the verge 
»{ (he IHliOliBT ISUOM ill Mail Order 

w Free 

If you an- .-iiict'-rtEv tnlETtvtnl i 31 -UirlitTK ;■ 
lucrative hUfines- nf yuitr own ALT Nidi ! 
Wfc i.iii; ]ii'Si * you cel rich in Mail Order just 
ad we're helped nihris. Mail the cuupun or 
send :l postcard. Vtv'll seed uni a free buok, 
catalop. -id- and L’lmifdetc I ii*- 1 - tilmut uuf 
idler, X '» -aUsiunn wlII call, i^iliKdioii. 
Yea don't need iircvlfuis evpcricrtce Inn y 1 hi 
must lie aver 3t. Write En 
Mad Order Jstacialci. IRC,. Dfpt. Hi 
MflfltYiler, *lew lEfSBt 

[ Mail Ortler AsstHfialen, Inc,. Dept, 138 
1 Mont vale, New jersey 076+5 ; 

1 PfcaJic rii-h full detftiL immediately. I 
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From the makers of Hie 
World's most highly regarded 
Industrial Lubricants! 

PROFESSIONAL 

LUBRICANTS 

for your 

HOME 




CAR 




CYCLE 





ujbsipluti 

spraY 

lube'A 



ic^N. 



L 



CAMPER 



LUBRIPLRTE 

Spray Lube 4 A’ 0 

Sprays like d Huid. fruildS 
up like -a grease 
Lubr«catE5 hard to reach 
areas.. Sticks and stay^ 
where you spray i|! 
Waterproof Lasts rrtany 
limes longer than 
iighiwEiqrn 1 household 
on 1 Excellent ror overhead 
doors, slides, rohers 
pulleys, cables, hood or 
trunk IgkAs, latches, door 
hinges, metal window 
tracks, mowers bikes, 
fishing reels, guns. 

Protects Pattery and 
starter cables linkages, 
trailer hitches and toots 
against rusl and corrosion 

AUTO-GUARD 

An excellent 1 wet Stan 
product lo remove 
moisture 1mm distributor 
caps, spark plugs 
generators, alternators 
igmlton wires and car- 
buretois for quick engine 
starts an wet. damp 
weather A super pene- 
trating typ^ n-lto loosen 
rusty frozen nuts a no 
bouts clamps streps 
linkages, and cables 
Spray on PCVYawes. neat 
risers, hi^gas. m^iai 
surfaces chrome, locks, 
springs, nuts, bolts 
mechanics’ and garden 
tools lo stop rust and 
corrosion 

LUBRBPLATE DIVISION 

FISKE BROTHERS REFINING COMPANY 

NEWARK N J 071 OSTOLEDO. OHIO 43605 

SotoSy Aul* Pans Jobbers. Boat Mannas. 
Home A Auto Slares Sports and Camping 
Pop* n mam* oi Uadinti fietoiiers 
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nn the far side of the globe. When 
this happens, OSCAR comes up over 
top of the North Pule and down over 
the United States from north to 
south, A new orbit starts whenever 
anti wherever OSCAR passes across 
the equator anuth-to-north. 

Talk to each other 

Since OSCAIU fi and 7 are ill 
slightly different orbits, they are not 
overhead at the same time. The dis- 
tance apart varies. Twice a year they 
are so close hams can talk to each 
other through both at the same time. 
A signal goes up to OSCAR T and is 
retransmitted to OSCAR 6 which re- 
transmits the signal to Earth, 

A half-hour after I chatted with 
GSIOR in England, OSCAR 6 came 
over my horizon. My first contact 
through that satellite was with Dick 
Smith, WIFTX rtf Winated* Conn, 

Contacts through both satellites 
lit the weeks following were with 
amateurs in California, Florida, Illi- 
nois, Kansas, Maine, Maryland, Mas- 
sachusetts, Michigan, New Hamp- 
shire, New York, Ohio, Pennsylvania. 
Tennessee, Texas. Virginia, Wiscon- 
sin and Washington, Hams are on in 
all states and everybody has an equal 
chance to hear the satellite. 

Like OSCAR 7 signals from 
OSCAR ti come down on the 10- meter 
band at frequencies between 29.450- 
29.550 MHz, Its beacon is at 29.450 
MIIz. Telemetry beacons from the 
satellites are strings of numbers ill 
Morse code that can be deciphered 
easily to find out temperatures, volt- 
ages and current drain in the satel- 
lites. OSCAR has an alarm clock on 
hoard to remind when internal house- 
keeping chares are to he done. It’s 
easy to find out what time OSCAR 
thinks it is from the telemetry. 

Emergency communications 

The satellites are being tested in 
several serious experiments. Medical 
elec troca r d i ogr ams ( EKGs > have 
been sent via OSCAR 7 from George 
Dillon. W6ELT at Santa Ana, Calif., 
to Leu Aberbach, K.TATA. at the 
National Institutes of Health in 
Washington, D.C. 

Miami hams maintain a hurricane 
watch and weather bulletins are 
transmitted via satellites. Techniques 
are being worked out to use the satel- 
lites to find downed aircraft. Portable 
Earth stations in suitcases are being 
built to provide emergency communi- 
cations at earthquake and other na- 
tural-disaster sites on short notice 
anywhere on the globe. 

The American Radio Relay League 
i.ARRLj, national organization of 
radio amateurs, makes available free 



to interested teachers n curriculum 
book for classroom use of OSCAR i ii 
teaching math, physics, astronomy, 
communications, electronics and 
space science. The book explains in 
elementary language how to use a 
simple shortwave receiver to teach 
and learn what keeps a satellite up* 
what governs its speed and how to 
use OSCAR for many math and 
science classroom activities. Hun- 
dreds of school students already have 
participated in the program, \ 

Students using the educational 
package learn how to determine the 
satellite's period, how long it takes 
to go once around the globe; its in- 
crement, how many degrees farther 
west it will be when it crosses the 
equator next time; and its inclina- 
tion, the angle :it which the satellite 
path crosses the equator, 

OSCAR (i has a period of 114.99449 
minutes, an increment of 2S.74S6* 
per orbit, and an Inclination of 
101.5015 L OSCAR 7 has a period of 
114.94478 minutes, an increment of 
28.7:102’ per orbit, and an inclination 
of 101.7010*. 

For more information about the 
educational program write the ARRL 
at 225 Main St,, Newington, Conn. 
0011 L For more about when, where 
and how r to listen to OSCAR, write 
the Radio Amateur Satellite Corp. 

( AMS AT ), Box 27, Washington. D.C. 
20044. AMSAT is an international 
organization of hams arid listeners 
interested in amateur satellite work. 
It sponsors the satellites and coordi- 
nates activities. 

OSCAR Earth stations need not be 
in houses. F red Merry, W2GN of 1 
East Greenbush, N.Y,, makes con- 
tacts through OSCAR while driving 
his car. Dick Long, WA4JID of 
Plantation. Fla,, talked with hams 
from on board his sailboat while on 
an ocean trip down through the 
Florida Keys. 

Sun-revitalized batteries 

OSCARs are powered by recharge- 
able nickel-cadmium (mead) batter- 
ies, revitalized by the suit through 
solar tells on the satellite skins. 
OSCAR 7 has many more cells so its 
power supply Es stronger, OSCAR ti, 
with fewer solar cells, is turned off 
periodically to conserve energy. 

OSCAR li has only one rebroad- 
caster on board. It is only capable of 
hearing signals in the two-meter ham 
band and retransmitting them on the 
10-meter amateur band. OSCAR 7, nn 
the other hand, has two re^aters 
aboard. One day it hears the two- 
meter band and retransmits an 10 
meters. The next day it hears signals 
(Please l orn to page tl4lt 
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Yours - . . 

Leichtung 



Tools can make the difference. 

You can do better work with 
the right tool for the job, 

Treat yourself to the pleasure 
of owning the world's finest, 
tf they come from Leichtung 
you know your tools are the 
best from the great tool 
centers of the world- 




’s new 48 PAGE catalog of both unique 
and basic tools from America's leading 
seller of quality handtools. 

Over 200 NEW items for the man who 
enjoys working with his hands . . , 
almost 400 items in all. 



LEICHTUNG 





ENGLAND 



DENMARK 



PORTUGAL 



SWEDEN 



SPAIN 



UNITED STATES 



Yet, Ric Leichtung 



Please sen g me FREE /our ALL MEW 40 page catalog with over 200 now items from 
to# world's finest toolmakers. 



Address 



Mail to Leichtung. Inc,, 701 Drive #17PM, Cleveland, Ohi& 44143 

I This, >s the address of our large, new showroom and w a rehouse 
whicn we invite- you to visil after January i&. 1976 ) 
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INFLATEABED 

mf LJU 



For SJi+pfny 

• Camping 

■ Beating 

* Rataming 

■ Sun ttu ng 
A St/p«r 
Water Raft 

Ptaying 



The Only Guest Bedroom You Store On A Shelf 



lnHa1e~A' — th-e ulhmoli? in o jlnM?piag o<pen 
i>nte 1 1 s □ lu xu-'i ou* v* JveMuFted on 1 ro>il bed you 
’nflcti? 10 miirigirt-i with o vacuum ^fopner (comei 
rfirh pdopierJ. at nfiv qm pumc Us^ *f os, ya-yr 
p U rm Dn-pn-t mam f>n pt ijcf-e ir on a *h e ir la* . 

rught que^ry Uw it >n a tamper dr dure your 
way ottois o laki? on ir fihe soFi flocked flmiK 
pfoyenfi sticking or burning while lunboiNngJ 

In^pte-A-Ded Lahei ihn- ira -sickneis <rr.fl>obi<iiY 
pnd worerou* ol wo^nieds. but gives rhu jame 
rplowng give and rake Feet The specially [j-or 
enrud oir coil' connryciion consisting o? 
ndividua polyv»riyl Qir support coils sypppfts 
your toady over*!/ - you doo r ir-nk dawn and 
rhe sides dorVr fly up as v*irh iftp^pensive vinyl 
ploiric lumirure No Irgme or inner spring »s 
needed yer ii is mote c-Omforrable rhon □ car- 
venhonoi mom-ess A Full Wort only o included 
Infloto- A-Ued- incredibly ighr incredibly rough 
(30 mil Poly vinyl Chloride j. It deans eniily with 
soap qn<? wprer — rb? color da?i not wash olu 
A n ewclring ne w wpy so sleep. reloN and ploy, 
try one few 2 w^ehi -na obligation. 



Pk-j-.r. me \*H‘ lollowmg inHolntile bed - 1 \* * 0 * 

III 'V KJtutied I lj‘i iHlurn * Ih.n Z ipr an imrnedi- 

i'lIii 'niunn 

B T *'" ii'Ee ;i< JVH «, □ r ,jii * sr» 99 

Quf un El.’ M . □. 5 II 9 y’, Q k nq S*re H' 1 1 1 4 9S 

‘ 4 'fsf $4 J ■ ihipp '-g and NK 1 0 ',‘ ifig 

a '..!■■!• - oi t- 1 : t nciirced ii i rdflirtpnt adu 1 

Chflrgif niy C'ditu (:^rd Check t‘rt am,* 

LJ American E rpreci r] 0anh Aratticanj Q [. iirrc 
ID Oirvocl ClLi& 0 Mailer Char gee Dl.in^ne 
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Muster Ban*. * 
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Addre* 



hirlrtnli.m ■ • - 

Sens Coupon Fn 

conT€mpoi?flRY moRKETinc me 

MjpJe Lant. Bcnscnvnie jit BGIDfr 
Call loll free (CG 3ZJ-?4DS IN Call Qifj] 



NEW RUBBER STAMP BUSINESS ^‘SEK'SrSSS 
PAYS BEGINNERS n $ 16.50 AN HR. 

Start at Ifome in Spare Time 

Tbe multi-mill iuflitioHij Huhbcr Stomp buftineu— uancan(.rD[[pd by > 

Sfl-w li.u wnipkniei— ie naw bcin t laitnii nvmr by ninn.ll ciperatflfi — □ nfi 
In, each curnnsLmily Oirnugbotll the Uni tod &la.ln. Men and Wumen 
who have this tnei ptoaivir ittaGhine can turn eut huttv quandtiv* of 
Kubber Slatltai wiLh special werdln* that hu.yert gun. wens furmd CD 
buy from big cities. Matciui p^stipf onlySTc rnskn a ataTnpihal Belli 
fbrSE 75, Them^chFrie thaldtHi ihn warlt i« simple and euy m operate 
and It t urm opt am many n ala Rubber Stamp* *t « time, urh with 

CJifli'reQ t Wurdirtjl til^h an n nrn^i,. 4didrn«^i r nali.ir4H p lUHclt ftU rnbe-fij. 
prices and other 1 copy" mauled by oAImb, Esc Larin and 
■ndividuala. WorUng full eapad Ly.lt ran earn ssmueh 
JIH iJ3 r M an hair fa the Cpttlldr! Nvtynu can get 
intp the bl K-psy bual nm v cunal r. with you r o-mn home 
■a head iqu u re p ra. You do ii t owdaiperieoeit. We supply 
**iry thing, i pel Udinf com piste IhvtruetiDiiaaairt eight 
ways 1 V Ir l bu in nrsi com i n g i n E SB L. W* avert help, 
flnmc* yew slart! Ktn r t me km* up to S L 6. (if> an hour 
Ere to the very beginning. Cash in on the nroBtkbLe 
Rubber Hcump hualneia ip your comm unity,, right 
away, IflVIl mail fuN parti culari FREE and itn uLn- 
man will cell, fie (ini In your locality. Rush touppn 
te*fay or send your name on postcard lo; 

RUBBER STAMP DIV. t Dspt. R4-FI 
l»ia Janrl* Av<n M( * Chicago. Ml S042A 
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. * LEARN AT HOME 

Untune iweBMy gysletr develepg yum 1 
nuii'li repair rldtl* ntrp hv >|rp at 
h'cr.r to rparn rime. Nii pii'i jut-, et, 
prUrnr" nreiLrd. [.miL | illl.mii Krre rim- 
pie Emnoii nnd fuJ] ihfommtlnn 

CHICAGO SCHOOL OF WATCHMAKING 

Mcpi. 125, Fhi River Crave, Ell. f,0D2l 
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I HAM LISTENING 

fCo.HMb'Cfi 1 fram 132 ) 

at 4li2 MHz in the 70-eentimetei 
band, and retransmits them to Earth 
in the two-meter bunrl. Shortwave 
receivers hear only the 1 0-meter 
band, not two meters^ so OSCAR 1 
can be heard with a simple receiver 
only every other day* OSCAR 7 sig- 
nals on alternate days coming down 
on two meters can be heard by hook- 
ing a converter between ante mm and 
receiver* Converters start at $10. 

When to listen 

A sure-fire way to hear OSCAR is 
to timi on iv shortwave receiver any 
night except Tuesday. OSCARs pass 
overhead at least twice during an 
evening, OSCAR i> will be turned on 
for hams to communicate through on 
Sunday* Wednesday and Friday night 
local time Lit the United States. 
OSCAR 7 will transmit on If) meters 
ei n odd-numbered days of the year. 

A pass over eastern North America 
will take place between 7 lOO amt t? ;00 
p.m. Eastern Standard Time, A pass 
over western North America will 
take place between fCOfl andi 11:00 
p.m. EST (6:00 to b:00 p.m. PST), 

Select the band on the receiver for 
coverage of the 10-meter ham band. 
Set the dial at about 2tt,B MHk* Turn 
tm the receiver’s ,J BFQ’ or turn a 
"mode" switch to "CW’ H or "code" or 
"SSB" position, When an OSt-AR 
satellite passes overhead or near your 
location you'll be able to hear at. least 
the stronger signals coming through. 

OS('AR 15 was designed for one 
year of life. However, last full hams 
around the world celebrated its third 
birthday, OSCAR 7 also will be in 
orbit for years. And AMS AT is build- 
ing a new generation of OSCARs to 
extend communications time to hours. 
They will have kick motors to push 
the satellites into elliptical orbits 
taking OSCAR as fur out as liU.GOO 
miles over the Northern Hemisphere, 
These satellites will be In view of 
Northern Hemisphere Earth stations 
up to 12 hours and out of sight behind 
the Earth only about one hour. The 
ability of hams to help out In emer- 
gencies ami natural disasters, trans- 
mit medical data or locate downed ■ 
aircraft will be even greater, 

So dust off your shortwave receiver. 
Hang out a wire antenna. Cock an car 
toward OSCAR. You might hear 
W A4JID on the ocean, W2GN m his 
car, EKGs from California, hurricane 
bulletins from Florida, (121 OR com- 
pleting an extraordinary Ii 000- mite 
conversation with WGCG, or even my 
station, K3RXK, ns I talk with new 
states and countries. There's plenty 
of excitement when you ride along 
with the ham satellites. * * * 
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How to help avoid 
The Unexpected Bill 



Quaker 



■motor 
oil 



In today's economy, when it's a real battle handling the bills you 
expect, the last thing you need is an unexpected bill. 

Well, Quaker State Motor Oil can help. 

Regular changes with Quaker State can help you avoid unexpected, 
expensive engine repair bills. 

Made from Pennsylvania Grade Crude Oil, the world's choicest, 
Quaker State oils are fortified by oil specialists who have always made 
high quality a tradition. 

And today, when you need Quaker State more than ever, it's available 
in more places than ever. 

DeLuxe, Super Blend or HD, whichever type is best for your kind 
of driving. 

Quaker State can't stop the bills you expect. 

But it sure can help you avoid the unexpected. 

Quaker State your car to keep it running young. 

rim i 
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THREE WAYS 
TO CUT YOUR 
BOATING COSTS 

Marine Spray Paint 
Renews Motors 

The finest from the marine 
spray paint specialist 
Use to touch-up or repaint 
outboard and stern drive 
motors. Guaranteed to 
perfectly match original 
colors. Available for all 
popular motor makes, aN 
ages. 




Testit-Fiushettes Make Tuning 
and Clean- 
ing Easier 

Test-flush 
your motor 
on dry iand. 

Check, tune 
and make 
minor adjustments without removing 
motor from boat. Flushes motor clean 
of salt, sand, sift, etc. after use. Re- 
duces corrosion, extends motor life. 




Tiltamatic Low Cost Motor Tilt 




Not a shock. 
It's a gas 
spring. Can be 
attached in 
minutes with 
ordinary tools. 
Provides the 
advantages of 
power-lype 
till devices 
at a fraction 
of the cost 




Alld More Dozens cl other cost- 

cutting boating products from 
America's foremost 
marine accessory sup 
plier, pictured and de- 
scribed in new 1976 
catalog. Available 
for just 50£. 



i TEMPO PRODUCTS CDMP^Nvl 

jtt B 6200 CQCHHAM HO AO 
IfH V Cleveland, omo 44159 

I {21 B) 24B-1450 

\ Find 50£ enclosed lor complele acces- 
| scry catalog. 

I name 
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Sport Convertible 25-footer, the new AMF 

Slickerall 255 has inboard power tor fam- 
ily cruising and fishing, with four berths 
and a flush-deck self -bailing cockpit. 




Pioneer from Kayot is called the first do- 
it-yourself cabin deck bo at. Assembly is 
reported to take Ewo workers four hours, 
Built on 28-foot pontoons, iho 9x24 deck 
supports a prefab ax12-toot cabin built 
with standard tools for budget boating. 




Flotation ponioon* turn a tippy canoe, 
Jike this 13-foot Miqhl-Craft aluminum 
model, into stable base for fishing. Michi 
ponloons attach 10 other canoes as well, 



THE CLASSY PERFORMERS 

{Ca^fi/TL.-cx? I'.'om pa ye $3) 

storage compartments, JUurge models 
have broad bow and stern casting 
platforms, and the biggest open off- 
shore machines are seaworthy 
enough to challenge the fancy sport- 
fishing models out where the tea me- 
fish swim. 

Almost any boat bluffer than the 
smallest inflatable^ can be rigged now 
with a convertible top to keep olT the 
sun, Add side curtains and an open 
cockpit tiiii be enclosed into a cabin 
for your mini-cruiser. Though few 
boatmen find enough time for extend- 
ed cruising, cabins and overnighting 
accommodations show new popular- 
ity and are featured In many models 
being introduced for 1976, Placement 
of fhe cockpit amidships in larger 
power and sail craft allows fore and 
aft cabins with privacy for two cou- 
ples. another arrangement that is 
appearing on more and more models. 

High performance leaders include 
the hot shallow-draft ski hosts of the 
West Coast, And. again, the most 
outstanding machines of all come 
from Don Aronow of North Miami 
Beach, Fla,, builder of the amazing 
offshore racing Cigarettes, * * * 




Inllaiables are often light enough now for 
backpacking, big enough for long inland 
passages. Ten-foot,. 21 -pound Pyrawa-5, 
from Leisure imports, Is one of 13 models, 





For high-performance sailing, M misprint 
Mark II, imported by KMS Marine Ltd,, has 
□ pen self-bailing f ransom, eliding seal 
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Ctulaer that can Hasp si* in 28 feel, new 
Megs gsdan from Uniflire hfts dual Hying 
fridge and cabin controls, iwln inboard 
power through V-rtrives. full gallay with 
electric refrigeration, hull of fire-re(ar j 
dam fiberglass, is priced around 334,000. 




Family comfort when cruising is design 
gnat of SS245 Sedan by AMF Slickcraft. in 
forward cuddy cabm are (win V-berihs, 
head, hanging locker, while hardtop-cov- 
ered forward cockpit has helm, galley, 
dining area. Price of 24-fooier is $16,400. 




Large cockpit end small cuddy cabin com- 
bine in now 26-loot Spori Convertible from 
Bertram Yacht, Range is 230 miles with 
speeds lo 40 mph using Iwin sterndrivas, 
Galley/dinotte, top and Curtains are among 
oplions for 64 -a q. -ft. cockpit space. 




Trailer cruiser trend has a new addition 
from MFG with the Morrison 2$, Though 
it's 25 feet long, beam has been kept to 6 
fept for (railing, Single or twin stern- 
drives are supplied from top-gal. luef 
system. Camper curtains are optional. 



Richard Potty asks: 

“Why pay repair bills, when 
you can learn to fix your 
own car... at home, in your 
spare time?” 

Learn Automotive Servicing 
theNRI way! 



"Knowing how to take care of 
your own automobile can mean 
real money in your pocket You 
save every time the car needs a 
tuneup, and a little preventive 
maintenance keeps it running a 
lot longer between major repairs. 
And with the cost of gas what it 
is p being your own timeup man 
can mean smaller gas bills each 
month. 

The best way I know to learn 
auto repair at home is NRJ's 
home training. It's the most up- 
to-date complete course in Auto 
Mechanics I've ever seen. 

Hands-on training * , , 
with diagnostic equipment 

NRI offers two courses: a Basic 
Tuneup and Repair Course, and 
a complete Master Automotive 
Technician’s Course. Roth offer 
you essential training and diag- 
nostic equipment for under-the- 
hood experience. 

The SO lesson Basic Tuneup 
and Repair Course tells you all 
you need to know to perform 




Kirhard Frttjf, 

Arni-rn'it'H WiiininiiM'Hl 
Stork Car Djfyti 

*i«t NRI * 

A u E i vh' 

(’^nw-ulUirit , 

most upkeep jobs. In addition to 
X Ill's unique personal services 
and * H bite-, size' 1 texts, you get 
eight important service items, in- 
cluding a Dwell Tachometer, AC 
Power Timing Light, Volt Amp 
Tester, and Tune-llp Tool Kit. 

How to become a 
professional mechanic 

NRDs Master Automotive Tech- 
nician's Course is designed for 
the man who wants to go all the 
way , , . to he able to service and 
repair every component and 
every system in the automobile. 
In addition to the 70 lessons, you 
receive ten pieces of auto service 
equipment, including a Dwell 
Tachometer, AC Power Timing 
Light, Volt-Amp tester, solid- 
state Ignition Analyzer Scope, 
and a complete set of tools, You 
pay nothing extra for the tools 
and equipment, and they're yours 
to keep/' SEND FOR FREE 
CATALOG TODAY! 




Still 



You gal #!f Iftf* aquJpm*M And: more «uh the ISR1 Master Autamutive 
Technician's Course . . . im-ludS hit NTtf 1 * exclusive Achievement Kit, fcrut 
70 jiruf'm-ly i) Lust rated les&on texts. 

KHt SCHOOLS 

McGmw^HMI Continuing Education Canrtr 

Wisconsin Am*jius. WtUhtoSICn. D.C. 2001$ 

Ch*cfc balo* tor y&ut rra* Aulo.motlva cars la u Of a-alsci ono gl th* other caunfi 
instead NO SALESMAN WILL CALL. 



| — S AUTOMOTIVE 
|! ^ MECHANICS 
COURSES 


| — | TWAudlo, CamihwnJcAiiOAS, 

1 , end Computer 

Electronics Couhm 


i — i Air Crsndiiioning, 

1 J RalrUjaiiHan. and 

Hpflling CoUTftei. 


Name 
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IP 1**1* Prtfr1| 
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Stftift 


t. jj} 
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Approved tor carear study under 
Gi Pill Chock tor demit*. 



Acerecsiitrd Mamb-ir National HuTio Siudy CojncN 
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MAIL ATTACHED CARD TODAY OR WRITE TO: 



★ Master cabinetmakmg techniques, I 

★ Become an expert at using hand 
and power tools— even lathes, 
routers, shapers, 

★ Learn how to build furniture, do 
fine Interior work. 



928 PAGES 



* THOUSANDS OF 
EXPLANATORY PICTURES 



MflTafHtafi; 3&Jb'IU,DHHbiVt JIHTDnCKttK 
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Take this giant 
$23.50 treasury of 
creative woodworking 

when you join 
Popular Science Book Club 

If you’re like most do-it-yourself era, you probably do 
most of the routine woodworking jobs around the house 
yourself and pay to pel the fancier work done. Yci the 
real satisfaction of woodworking comes from doing those 
fancy jobs yourself : making a wall of handsomely grained 
built-ins . . . wood- panel ling an entire room . . . construct- 
ing a table with a perfectly matched veneer top. Yes, you 
can do all of these fancy jobs yourself even Without expe- 
rience when you've got a copy of CABJNKTMAKING 
AND MILLWORK as yourguidc. 

ThowMiRrfj of ihowdiow pictures gutfrnntac jfuccF&y/ 1 
This excellent, ')28-pagc volume is a complete education 
in fine woodworking. It leaches you exactly how to do 
every step of every woodworking job you'll ever want to 
do. Thousands of explanatory pictures (including many 
full color photographs), charts, assembly drawings, fin- 
ishing illustrations, construction details and more make 
this book very easy to use . . . even for 4 rtovicet (Think 
of the money you can save by building, repairing, finish- 
ing and re brushing all kinds of home woodworking proj- 
ects yourself ! ) 

clcdr hair-tv on tooh, ti-ood, convhtjdi^n, 

mtiivritilt, finixhinn and much more! 

CA DINK 1 MAKING AND MILL WORK is such a giant 
how ‘to hook 1 hut it takes more than 1700 separate index 
listings just to tell you where to took for each step-by-slep 
answer, You get more than 200 pages on how to use hand 
tools, power saws, shapers, routers, drills, boring ma- 
chines, lathes and more, including how to sharpen and 
care for tools and make a variety of jigs for power tools. 




More than 300 pages of specific construction plans for 
built-ins, kitchen cabinets, room dividers, tables, book- 
cases, furniture of every description. You even get a big 
wood finishing section with more than 100 pages of step- 
by-step how-to for all kinds of fine hardwoods and prac- 
tical softwoods, plywood, composition, hardware, plastic 
laminates, etc. There's much, much more on how u> read 
blueprints, how to make construction drawings, estimate 
costs, purchase materials at big bargains. Every detail you 
need to know is given the complete, clear-cut treatment in 
this excellent do-ii-yourself book. You'll use it for years 
as one of your favorite ’'handyman's tools' 1 . 



HOW POPULAR SCIENCE BOOK CLUB WORKS 

- First, you gel CAB I NET MAKING AMO MILL WORK (rag- 
u in r price J23-.5Q1 FREE, and your lust Club selection. 
BASIC HOUSE WIRING (tegular pneo S9.95J tor fusl S7.9S 
plus poaliige nld handling That 1 * $33 ib worth gr book&l 

* Than, about ovary four woo ha. 14 timers a year, you'll 
receive 0 bulletin describing (tie turning FUjlEcEign and 
alio m a to boohs also available at big discount 

" FT you want the snlectugn only, do nothing, It will bo sent 
automatically If you den"! want Ilia selection or wnnt art 
alle male, just meticais your wishes on the lorm thai comes 
wiin the buMelm and return It by l ho dme indicated 

* You need never buy b booh it you don't want it. Your 
only obligation m io buy iwo additions book g, waihin a 
year. You may Cancel your membership anytime rafter Ihftl 

’ You snvn up- to £0% on every m lee [ion Yd virtually 
every booh is identical lo tho publisher s edition Same 
paper prl.nl, Jacket. Same everything excepl price. 




Your first Club selection is 



This brand-new book was custom w rill on 
especially for Popular Science Hook Club. 
h id Is you every I hr ng you need to know to 
install, repair. improve and trouble shoot 
trip t nlifo doclrlco! system In your homo. 

How ro determine wiring needs. How 
to drew up plans for "go-aheads'", How to 
Install complete systems. And how la wire 
low-volt age devices (intercoms, etc.), rural 
buildings, service entrances, workshops, 
heavy-duty machines., appliances— every- 
thing I 

For example, how to rewire an old 
house Inside and out. Hang a chandelier. 
Pul in handy cloael fixtures, Install dimmer 
switches, convenience outlets, three-ways. 
Sol up an intercom Install door chimes. 



BASIC HOUSE WIRING 

■Ground your TV or radio antenna. 

And this new book makes all ihesb 
thing? easy. More lhan 600 Illustrations 
guide you through each Job step by siep. 

This is the fa test, most complete book 
of i i d kind avail lebie. (t regularly sells tor 
19.95. Your PSBC price is only $7.95 plus 
pontage and handling. 




POPULAR SCIENCE BOOK CLUB, P.O, Box 2006, Latham. N.Y. 12111 
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ONE-OF-A-KIND HOME BAR 

i' Con.'tnjea '.rp.m paiji-r ) tfi) 

apeti^l laminate cutler or by plane 
and file. Iti poa it inning la mi mite, butt 
the lower edge against the shirt and 
p T ace the laminate just where you 
want it: once the cement-coated sur- 
faces touch, you can't shift it. Con- 
tact cement bonds instantly. The 
edges of partition D and shdf C are 
painted along with the rest of the 
interior. 

Next comes the two-piece hinged 
top: The front half has a cove around 
three edges; the rear half has one on 
outside edges only. A x 7 16-in. 
blind rabbet is cut along the hack 
edge for the cabinet hack. Band the 
edges with laminate first. Keep the 
strips even with the cove and trim 
them hush at the bottom. Cover top 
and bottom surfaces with laminate, 
but do not fare the top of the rear 
half until il has been installed with 
finishing nails driven through the 
tup into top edges of the end mem- 
bers, The nails will go through the 
handing previously cemented to the 
edges. 

You ncov ran cover the top surface. 
Try to buy a 1 %- in.- wide piano hinge 
to join the two halves; the hinge 
leaves will cover the full thickness of 



the plywood. If you have to settle 
for a. "4-111. hinge, you'd need to 
stain the exposed wood. 

Doors are like picture frames 

Doors and the drop counter are 
"*-in, plywood, covered both sides 
w ith Carpathian burl laminate and 
framed tike pictures. The 1%-in,- 
thivk pine molding is stocked at 
lumberyards as solid cruvVn. You 
have to rabbet it and miter the cor- 
ners. Cut the rabbet 7 16 in, deep to 
take the added 1 16-3 11 . la minute 
thickness. Make your frames first, 
insert the covered panels in the 
rabbets and then apply laminate to 
the entire backs. 

The drop counter is built up quite 
similarly: while the frames start as 
two separate assemblies with inserts, 
they become one when glued and 
butted end to end. Install a drop pull 
in the center of each frame, with 
bolt heads set flush. Then cover the 
backs of the two frames with one 
piece of black slate laminate so the 
drop-pull screws are concealed below 
the surface. The counter is hinged to 
shelf A with a brass piano hinge, 
and an 1® -in. -long brass support 
chain is attached at each end with 
screws. Magnetic door catches keep 
the counter and doors dosed. The 



doors are hinged with ii-in, brass 
butts and fitted with Ame rock's T- 
871 drop pulls in antique brass. The 
drawer rides smoothly on two :: 4 -in.- 
wide strips of scrap laminate cement- 
ed to the bottom of the compartment 
along the sides. 

The refrigerator compartment 
accommodates an KY unit which 
requires a 2-in. air space in back and 
4 in. above. The cabinet back is jier- 
muri curtly attached after boring holes 
for water and drain lines and the 
refrigerator curd. 

We used an antiquing kit called 
La Patique to add a chateau- walnut 
finish to the pine skirt and door 
molding. It's marie by Salmon Prod- 
ucts, Div, of ftub "N Buff, American 
Art Clay Co., Indianapolis, hid. 
46268, and is a simple two-step 
process. 

Here's how it's applied ; Prime the 
bare wood with an enamel under- 
coater. When dry, brush on base latex 
(first coat in kith and Eel this dry 
about 3 hours. Following the kit’s 
instructions, wipe on sparingly a 
finish glaze with a lint-free cloth. 
For a realistic wood-grain effect, 
stroke the wet glaze lightly with 
cheesecloth. When glaze is thorough- 
ly dry, you can apply dear urethane 
for a more durable finish, * * * 



Three of the first live national tournaments 
in 1975 were won in MonArfe boats. 



MonArk boats scored victories at Toledo 
Bend. Dardaneile and Bull Shoals And 
WlonArk's new 15-looter will be a lough 
competitor in 76 McFast 5 Lightning 
fasi tun to drive, and sensibly priced 
Standard features include — 

- Two aerated live wells 

■ Built-in 18 gallon fuel tank 

■ Metal Hake deck and console 

■ Four seals 

■ Five storage compartments, 
including rod siowage 

* Trolling motor terminals 

■ 85 -tierse power rating 

MonArk builds eight hoergiass bass boat 
models land 42 Aluminum Drafli 
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even wnne learning! t a f ^ 

Get into this booming high-profit business that's 
Easy to team — Easy to do — Easy on You ! 

J £ Jttr* Included With tour 
(jqst I Lflckidillh Training 

■ BURGLAR 
ALARM 



Never before have money- making op0Omrbrtie& been so 
great for qualified Locksmiths. Mow lucrative regular 
lock and key business has multiplied a thousandfold as 
<m if lions seek mor« protection against tacming crime, 

YU 1ha«'k only on# LbCKsmitk lor every 17.D0O people! 



Start Collecting GASH PROFITS Right ft way 
TcuTe "in business’' ready to ram up to $ 12.50 err hour 
■ TOW dty» alter you begin Heknw's thcrtcu’l trilnfng, 
Tahe advantage ol today's unprecedented ODpdrtufufie-s 
in Locksmith-in g for year-round EXTR^ IMGOME m-spare- 
time-— Or fulllime in a high-profit business of your own. 
Hundred* we've trained have done it So -can YOU! All 
tools plus professional Key Machine given you with 
course. These plus practice materials and equipment, 
plus simpre, illustrated lessons, plus expert supervision, 
plus Pusiness-buildinfe guidance wilt enable you to KEEP 
THE MONEY COMING INI Ideal for retrre men I— b m<J 
Jobs too. 

SENG FOR EXCITING FACTS— No Obligation 
oitcovar what'a in Lockamitnihg for you — ho* B-ei i-nw's 
Mestcr-t.oc h *mitn- approved training can give you lha 
shill you can depend on to EARN M DUE— ENJOY t(FF 
MORE. 



h I ram mi Cavtfi 

all eha-ses a i 
L vBP"' Burfilftr. Hold UP' 
— xj - and Fir* Alarm 

'ilfc seMiciho »nd in- 

•iM itftBfltunv This 

1 valuable emf 
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PRO KEY 
MACHINE 
YOURS 
TO KEEP! 
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10-DAY 
NO RISK 
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BELSAW INSTITUTE 



Hundreds of Helsaw Irained men 
have succeeded in this fascircatinQ 
and highly profitable field . . . 



RUSH COUPON TODAY 

FOR THIS FACT-FItLEO 



BELSAW INSTITUTE. 1DGF FfELO BUILDING . •' 
KANSAS CITY, MISSOURI 64MI f 
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Build strong hands asyou fight 




Propellant mokes up a largt^ part of aerosol 
antt-perspi fonts. With Menrcen non -aerosol anti- 
perspirant, you 1 re the propellant. So you get 
only who I you pay For— anti- perspi rant spray. 




ALL ABOUT BATTERIES o • 



retailers, Fur example, J.C. Penney - s 
lifetime battery, which also happens 
to be maintenance-free, sells fur $45 
outright t no exchange ) , This ls Less 
than the price of "48s" from many 
other stores. 

■ And you get a replacement battery 
if the lifetime battery fails while you 
.still own the car. 

Before leaving the topic of war- 
ranties. take a look at a few unusual 
clauses. Mobil's batteries guarantee 
free replacement for the first eight tn 
\2 months, depending on total war- 
ranty. After that, the warranty sud- 
denly drops to 50 percent and 25 per- 
cent credit in specific 9 to 60- month 
increments. K-Mart, on the other 
hand, gives 12 to 18- month free ex- 
changes before prorating its 36 and 
48-month batteries. And Firestone 
adds one full year to the warranties 
of its 24, 36. and 48-month batteries 
on the West Coast. 

Be sure to read all warranties, be- 
cause some do have rather unusual 
clauses. 

Maintenance-free batteries 

One of the newer wrinkles in car 
batter tew are those that never need 
attention. So-called maintenance-free 



(MFi batteries have no filler cups 
and never need water or servicing. 

What, you ask, 3s the catch? On 
they work and, if so, how do they 
work? 

The traditional car battery uses 
plate grids made of an alloy of Lead 
and antimony. The antimony stiffens 
the soft lead. Antimony is fairly ex- 
pensive, and about 30 percent of it 
comes from China, even today. An- 
other 30 percent comes from South 
Africa and Bolivia, 

MF batteries substitute calcium 
for the antimony, sometimes with a 
trace of tin. Lead-calcium grids cost 
less than lead -antimony, but lead- 
calcium is also harder to cast anti less 
consistent in structure. 

At least one of the big battery 
manufacturers — Delco — has devel- 

oped a system of rolling and stamp- 
ing lead-calcium grids instead of 
casting them. Slots are cut into the 
lead "calcium sheets, and they're then 
stretched so they resemble the per- 
forated steps on metal (ire escapes. 
Gould, Globe-Union. Frestollte, 
Electric Storage Flattery, anti Gen- 
eral Battery Corp. also make MF bat- 
teries, but these have grids cast by 
conventional methods instead of roll- 



ing, stamping and extending the grid 
metal as Delco does it. 

Unlike batteries with Lead-anti- 
mony grids, those with lead-calcium 
normally don't t4 gaa" — the discharge 
of hydrogen and oxygen. When you 
charge a standard lead-antimony 
battery, and especially when you 
overcharge it, each cell gives off hy- 
drogen and oxygen Which explodes 
when sparked or exposed to a flame. 
Escaping gas in a conventional bat- 
tery also takes some of the electro- 
lyte with it, which is why you have to 
refill each cell periodically. A con- 
stantly thirsty battery means its 
being overcharged— and that's a dan- 
gerous and harmful (to the battery 1 
situation. 

MF batteries, though, don't give 
off gas unless they’re grossly over- 
charged. Thus they don't use up 
water and never need refilling. Some 
don’t even use an aqueous electrolyte. 
Rather, a few MF batteries use a gel 
aw their electrolyte — a substance with 
the consistency of aspic or cold con- 
somme. There arc no filler caps, hut 
MF batteries do have tiny vent holes 
in each end to help equalize atmos- 
pheric and internal pressures. 

ff MF batteries are overcharged, 
though — and it can happen through 
a defective voltage regulator — gas- 
sing caw occur, and you have a poten- 
tially dangerous situation. It's very 
important with an MF battery to 
have your charging system checked 
periodically. If you notice high charg- 
ing on your dashboard ammeter (as- 
suming you have one l, have the sys- 
tem looked at immediately, 

Detroit's automakers like MF bat- 
teries for one reason in particular. 
They can place them anywhere in a 
new car. Smog restrictions make un- 
derhood temperatures so high nowa- 
days that heat becomes one of the 
battery's major enemies. But with no 
need to service an MF battery and no 
gassing, carmakers can hide it any- 
where — inside a console, under a seat 
and so forth. 

General Motors made MF batteries 
standard equipment in some Ponti&cs 
in 1970, and today they're used in 
ah new Cadillacs, Chevettes and 
Vegas. Many aftermarket retailers 
i chain stores, filling stations, and 
auto dealers) sell MF batteries aa re- 
placements for original equipment. 
These are usually no more expensive 
than comparable conventional bat- 
teries, and hold a charge for long 
periods. Most battery engineers -sec 
MF units as the wave of the future. 

Dry-charged batteries 

Today, approximately half of all 
replacement car batteries are sold 
drg-ckarffed. Dry-charged means you 
have to add electrolyte before you 
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Mermen SaP Stroke* Shave Cream 
has Lanorrwt® (a f a nolin derivative). It 
lubricates your ski n r so your razor shaves 
your whiskers without i mtation, 

Sof’ Stroke. 




your car, that's it. If you r engine 



Six ways to make 
your battery 
live longer 

L engthen the life of your car 
batlery by following these 
simple tips: 

1. Have your car's charging 
system checked periodically. 
Too-high and too-low charging 
rales are primary causes of bat- 
tery failure. A mechanic should 
tesl your alternator and voltage 
regulator at every tune-up. also 
when you buy that replacement 
battery (very important). Most 
shops and retailers conduct 
such tests free. 

2, Be sure your battery is se- 
curely bolted down. Vibration is 
a major cause of plates rubbing 
through separators. Once two 
plates touch, it’s air over for the 
battery. 

3. Check your battery's water 
level regularly. Always use dis- 
tilled rather than lap water. Tap 
water in many areas contains 
harmful minerals. Never use 
softened water. 

4. Keep your battery clean 
and dry. Wash dirt from the top 
of the battery. Use baking soda 
1o gel rid ot whitish deposits on 
connections and hold-downs. 
Slather axle grease over con- 
nections to make an airtight 
seal, then cover the grease with 
plastic wrap. Corrosion -inhibit- 
ing felt pads under terminals 
also help. 

5. Don’t let the battery run 
down accidentally. Big drops in 
charge (such as headlights left 
on overnight) are hard on a bat- 
tery. can cause plates to buckle 
and rub through separators. 

6, Never add acid or any addi- 
tive (except distilled water) to a 
battery. So-called ’refuvenators" 
and “life extenders” can be 
harmful to cells and usually void 
a battery's warranty. 



cm ii use the battery. The electrolyte 
f'Sij pet-rent sulfuric acid mid 715 per- 
cent pure water ) usually comes in a 
separate pi: is tic container. F Ether 
you nr the mechanic pours this elec* 
trnlvte into the battery before you 
install it in your car. 

Except for a few which are vacuum 
sea Fed or come with premnistened 
n’ates, dry-charged batteries should 
he alow-charged before use, Most, 
though, aren't. The mechanic puts in 
the electrolyte, in stalls the battery, 
and if there's enough energy to start 



doesn’t start immediately, he him Its 
tip a fast charger and gives the bat- 
tery a quick boost. This isn’t too 
healthy for the new battery. 

The proper way to activate a con- 
ventional dry-charged battery is thin. 
Fill it with electrolyte. Let it stand 
for 12 to 24 hours. Charge it on a 
slow charger. Then install and use it. 
The battery will last a lot longer that 
way. 

Major battery makers 

Seven major manu factual- a pro- 
duce 00 percent of the ear batteries 
on today’s market. These Big Seven, 
as they’re called, arc: Deko, Gould, 
Electric Storage Battery, Globe- 
l hi ion, Prestolitc, Genera] Battery 
Cnrp, and Chloride, Inc. 

These big companies supnly pri- 
vate-tube! brands to many different 
accounts. Atlas brand batteries as 
sold by Exxon, for example, are made 
by both Pre«tolil« and General. Sears 
gets must of its batteries from Globe- 
On inn, J,C. Pennev buys from Gnu Id. 

Delco is owned by General Motors 
and makes original-equipment (o.e, i 
batteries for all GM’s new earn and 
trucks, Helen se'ls aftermarkei bit- 
tericH only under its own name. but it 
does this through new-rur dealers. 



some auto-parts stores and sc true fill* 
ing stations. 

Gnu kl supplier private-label-brand 
batteries not only to Penney but also 
to Montgomery-Weird* Gcmeu T K- 
Mart, Union 7(5 anti Motorcraft. Ford 
buys some 46 percent o f its Motor- 
craft o.e, batteries from Gould. 

Globe-Union* in addition to its 
Sears account, also makes batteries 
for Ford — plus AMC, Caterpillar 
Gulf Oil. Sunoco and MAP A, 

General Battery Corp, makes pri- 
vate labels for Pep Boys, Atlas, Grand 
Auto. Checker Stores, Schucks and 
others. Electric Storage Battery sup- 
plies Chrysler Corp., and markets Its 
own units under the Exlde and Wil- 
lard names. Presto llte and t-hloride 
were; reluctant to give names rnf their 
private-label elastomers, so 1 can’t in- 
clude them here. 

The important thing to re member, 
though, when the time comes to buy 
a new battery for your car: Ask 
about cranking amps, first. If the 
salesman doesn’t have the figures 
handy, have him look them up in his 
sales and data literature. Then once 
you’ve established the battery that'll 
match your cold-cranking and re- 
serve needs, the rest warranty and 
price- will pretty much take care of 
them selves, * * * 
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The 

finishing 

touch... 



Begi n hy sanding 

STTUMith with 

successively 
finer grades of 




the best... 



Wood Finish hy 
Minwax. ** 





to bring out the 
beauty in 
wood . . * 



Our free 16-page 
booklet shows 
how easy it is, 

r 



And for extra 
protection* brush-on 
Polyurethane or 
Antique Oil 
Finis h by 
Min wax. 



M I N W AX CO.. INC dept PM-26 
72 Oak Street, CliMcm. N. J 0701 4 



Send FREE booklei,' Tips on Wood 
Finishing." Also, color card and 
came of my nearest dealer 
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BACK-YARD FISH FARMING 

(Cortenued from papa 83 ) 

series uf three tanka or pools, each 
stepped slightly lower than the p re- 
ceding one and covered with a slop- 
ing glass roof to let in sunlight. The 
upper pool is a puri dent ion filter to 
detoxify waste mate rial a from the 
fish In the bottom pool, Here water 
passes through a bed of clam and 
oyster shells where bacteria change 
Ibdi excrement into useful compounds 
like nitrates and nitrites, which serve 
art nutrients* for algae. After further 
filtering through rich soil and oxy- 
genating plants, the water flows 
down hy gravity into tlic second or 
middle pool. Here algae and tiny 
freshwater animals like duphuia are 
cultured. The daphnia feed on the 
algae and, in torn, become food for 
the firth. 

Periodically, this food-rich water 
irt £t u abed down into the bottom pool 
where the fish are bred. Some h pedes 
grow to almost a pound within about 
13 weeks. As the fish mature, they're 
removed from the pool by nets, 
cleaned, then frozen for future use. 
An the water Lit the lower pool gets 
dirty, it is fed by a windmill-powered 
pump back Up to the purification pool, 
and the whole process starts over 
again in a continuous cycle. The wa- 
ter also passes through a solar col- 
lector and is heated. The structure 
surrounding the bottom pool doubles 
as a greenhouse for growing plants 
and vegetables— no opportunity La 
overlooked in this clever high-yield 
food system. 

Build-ft-y ourself Ark 

*’ Any body can build an Ark," says 
marl tie biologist John Todd, one of 
the institute’s founders. For people 
living in warm climates, Todd sug- 
gests a simplified two-poo! system 
that eliminates the need for a water 
heater and windmill pump. The tanks 
can be small plastic swimming pools 
of the above-ground type. Algae and 
daphnia are grown in the upper pool, 
feeding on a few ounces of roasted 
soybeans added every few’ days. Fish 
live in the lower pool. Periodically, 
dirty water is manually drained from 
the lower pool and fresh water added 
to the upper pool, thus also eliminat- 
ing the need for a purification filter. 

Extensive information nn fish-cul- 
ture systems anil how they work can 
be found in the 132-page Journal of 
the Netr Alchemists for 1974, avail- 
able fur SS postpaid from the Mew 
Alchemy Institute. Box 133, Woods 
Hole, Mass.. 0£-i4,T Growing your 
own fish — like home vegetable gar- 
dening — can not only save money in 
these days of high food prices ; it can 
also be a lot of fun, * * * 
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“Let me show you how 
easy you can have a 
money-making 
business- 
part time or 
full time 

-Fta ncrj wrt Silifjdcf, 
Ptouttem 




U PHQLSTE H Y DETEFtQEH WA U PETERGEH 



This is no ordinary business opportunity, It 
offers you an income you may have thought 
Impossible— a business that keeps growing. 
With Von Schrader Detergcrs you piovide a 
service everybody needs— on-locaiion clean- 
ing of carpeting or upholstery Of walls. 
Every home and building era potential cus- 
tomers. The equipment you os# is the lineal r 
(1) Von. Schrader Carpel Deterge r gives 
deep- Eeve I cleaning to carpeting; (2) Von 
Sch racier Upho Is tery Q eterg er clea n s fa or ic s 
and synthelics beautifully; (3) Von Schrader 
Wall Deterger cleans wails hve limes laster 
than by hand. Siarl with just one Deierger, 
if you wish. Then, as your business grows, 
you may want to add ihe olher two and ihus 
pfter a complete cleaning service. You own 
yOur equipment— no fees, royallies, con- 
tracts. Work full time or part time. Your In- 
vestment? It's so small ydu'il find it hard to 
believe. What's more, we help you every 
step of [he way, just as we've helped 1 thou- 
sands of other Von Schrader Associates to 
financial independence. 




Free Booklet 

gives you full information 

Get ih# facie aboul your luture 
in on-ioeahen efp-aning, See how 
well Von Schrader Oetergers are 
built, haw easy ih@y operate, 

Ellul Special Recanted llti- 
r m-y j itgt Irom Fr*ni1i von Schridfr 
lo you Inc laded. 

i VO SCHRODER company 1 

I 1C2S Place, Racine, WtoCCftOln 53403 
I P icaifl $Bhd egjripSoia InN? emotion on 
| Von Seh radar Delergera, 

■ Nome 









City 






Star* 


zip 
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In The E vening or on 
Weekends in a Business 
of your own! 



For Industry and Homes / 

E very Neighborhood Needs It! 



No Experience needed. 

i Here's a business of your own that 
lets you start earning right now. 

You need no experience or training. 

Your precision *made Foley equipment does 
the job for you, Simple, easy-to understand 
instructions tell you how. 

Sharpening is Big Business 
... and Profitable Too ! 

All over the country; in small towns and big 
cities, people just like yourself are earning 
big money in the saw sharpening business. 
Industry, home handymen, professional car 
penters all need their equipment sharpened. 
It's a business that's growing every day. 

Sharpen Carbide and High Speed Tools 

The uvnH-nilmis growth of I ho 
uHt- id Cnrbidi 1 Tippett Siaw 
■O Miles 4i nd Other Blttmi hurt) 
muul js 4i n vxtrti bonus 

for shar[K'niTiH Khopia using 
I’nteyV Carbide Grinding 
Equipment. It token Ju«t 16 
mi nu Le« to renovate a carbide 
bMe. JQ minutea that pnya 
you IS— practically edl profit, 
too! Customer# are limit Jews 
because Carbide tipped saws 
*i re being used almost exclu- 
sively ts» eut melalhi, pbl a ti CS . 
laminated wond*. hard woitds 
and giant lugs, 





Part Time Shop Now Makes 
*30,000 A Year in Profits 

IHoyd 13. of Now York started his saw sharpening: busi- 
ness in tus spare time. Hut before long, his business 
made it necessary to quit his regular job and devote 
full time U> his new business of his ow n. Tbdny he has 
n fully -equipped saw sharpening shop. In his first year, 
he did over S;iO,OQO in business. 

will finance you. 



There's no need to make a huge investment or carry 
big inventories when you're in "business for yourself' 
with Foley Sharpening Equipment. All you need is the 
equipment and pennies worth of electricity. Foley will 
finance your equipment to help get you started with 
minimum investment. When you charge for sharp- 
ening n carbide tipp'd saw blade, -io.BO is profit. 



No Franchise Fees! 
No Obligation 



Find Out today how you 
can earn big money in the saw sharpening business, 
Write today for more information. There 
is no obligation. 

Manufacturing Company 

3300 N £ Film Siren. Minneapolis. M<niK»H 55419 



Foley Manufacturing Company 
216-b Foley Bldg., Minneapolis Minn. 554341 

| Please send . nfci rni.it ion on the potential profit®, in a 
| Sharpening business pi my own and how Foley will help 
j finance me. 

Mama 

Add res $ 

I City 



State = Zip 
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Says Giiir Hicks, 
Editqr pi trig 
Popular Mechanics 
□o-ll-YoucBelf 
Encyclopedia 



"THIS SET OF BOOKS CAN HELP YOU DO HUNDREDS 
OF JOBS AND PROJECTS WITH YOUR HANDS - 
AND SAVE A BUNDLE OF MONEY ON HOME AND 
CAR REPAIRS AND IMPROVEMENTS. 

Let me send you a 
sample volume FREE 

L with a cancel -any lima subscription to the sel" 



" * s'Vx ir 



Why ihis inviiation from Clilf Hicks? To intro- 
duce you to a remarkable set of books for the 
home handyman, craftsman, hobbyist and 
sportsman — tile POPULAR MECHANICS BC-IT- 
YOURSELF ENCYCLOPEDIA. 

The On- ft- Yourself Encyclopedia is a profuse- 
ly illustrated., 16- volume reference library chocks 
full of step-by-step "how to do it" ideas, plans, 
projects and shopping tips to saw you money 
And Volume I of the set ts yours absolutely free 
with this offer. 

We will send you this Free volume — and fu- 
ture volumes for Free Trial — so you Caa See 
for yourself, without risk, just how valuable and 
useful Ihe EJo-ft-Yourself Encyclopedia can be 

Your Free Volume 1 alone gives you a weailh 
of valuable informal ion to* help you repair aulo 
bodies . . . antique furniture . . . squeeze a bed- 
room into a "tight" altic space . buy and 
Ifoiibleshooi home appliances . . make musical 
instruments . . , make unusual models ... lix a 
leaky basement . . and more. Arid Volume E is 
just the beginning. You can readily smagme Ihe 
benefits ol having ihe entire Encycto podia. 

Save hundred* of dollars on 
repairs and home impro Wmentt 

Slap throwing away hard-earned cash unneces- 
sarily oo electricians, papers plumber?, who 
charge Si 0 . . . $12 . - - even $t4 an hour. 

You can use this tG- volume Encyclopedia in 
lay a slate entry way ... build a desk . . .con- 
struct a barbecue . . . make a runabout boat . . 
build a whole new garage — for a traction of 
wha! you'd spend to have others do these jobs 
lor you. And that's nnly the beginning! 



* Ovor 600 
hQW-tO-dO-lt 
illusCraliQns 

* Stain-.-ind-SCurT 
reaismni 
iv^siiapK? 
binding 

* Opens lint 
Far tfiorkthjncn use 

* ESifl. frasy-ln read 
(VlMf 

SlflBenflV'Ml" 

VehjmflS-3.l36p4{NJS 
uvei id OOP ^i*- hu* iiiusriMKy^s 



better home gardener . . build a duck blind 
remodel with dry wall . . add a patio ... con 
struct dormers . much, much moie. It's like 
having hundreds of professional craftsmen at 
your elbow advising you. 

Turn to any of The 16 rofumes inihis remark- 
able 3,135 p^ge Eri cyclopedia, and you'll dis- 
cover new ways for you and your family to get 
more fun out of life . . . to live better lor Jess 
money ... Id know Ihe deep sense of accom- 
pltahmenl and self- reliance that come from be- 
.ng able lo do it yourselves. 

Want to sotve common tar ailments? Inslall 
a burglar alarm? Build a fun kind cf boat? Build 
a band grinder or bond sander? You can dis- 
cover how to do all this — and much more — in 
yotsr FREE Volume 1 alone. 

Send for your Free first volume now. Thumb 
Ihrough it, try out a plan or project, use it at 
your workbench imagine 16 such piagntliccnt 
volumes side by side, oflermg you mcuiey-jav- 
ing lips . . . labor-saving i run mintin' lime- 
saving advice . . . plus annual supplements that 
keep your know -how on new tools, maser rate 
and home improvement techniques up to date 

Decide — only after you have seen your Free 
Volume I — whether you wish to continue 
receiving additional volumes of the set as 
described cm the order form Each volume is 
sent dp approval — there s up obligation io buy 
any at all Keep only these you wssil to keep 
cancel whenever you wish. Whatever you decide 
Volume I is yours to keep Free. Don L delay ■ 
send for your Frea Volume t today. 



AiilTO AFRAID 



Electric in 
; wow 



VOLUME I 
A $4.95 VALUE- 
YOURS FREE 



A 14* or Ihe subjects 
Gover&d bv more Ihen 6.000 
indoi uwtrlei— pnojocls, 
pIafi* ind rUaeft lor i»n«r living, 

APPttf HCfS ■ Money UA-ino M il. snoti jil 
ATTICS - Gt1 mure lw rtL^ ^j-| ju*s spoof 
BASEHINTS-WaLw^ins *^T«ihi!io :ipi etc 
BJ&THROOM-S l-wctt- po Mu 
Bf L.rWIS -- € jiI! ia nlhar spKKumrr, 

BOAT f - lO" .-tiliny iML 
tMl RF^rt “ A at-l.1T : " »K4 i usti Hkm* 

CflHCflETt - lire AftC-a flt r.OBlfr 
ELECTRIC WIRING -Ilia, cf r vv; *n -yi 
liflHAtl'S - SHeu t>v Jinu piaiq i*/ -no*: *ir i ;oU- 
timd£«INC- C^fl:niriBHH hutonuusajuiimeni 
HOVE MAJM£««Cl - «l3dfOff Ul ledluHS 
WTCHi US . P*S i«! Imp SdW'5 
LAK3SCM"*NG -$BI$ pOhCS. MUSHWini^ 

LAWNS SfrtG *«d w Civ*uJ 

L-JWBtH - fct-sic rliipvirj nuhsTitr slijild n^e 
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Eau-y-io-SoSSow instructions 
bring a wealth 
of exciting hobby and cratt ideas. 

Whether you're handy with lords or not so han- 
dy, this set is lor you. Step-by-step clearly 
illustrated instructions show you how lo make 
furniture, toys, games; solve plumbing prob- 
lems; do wiring, auto and appliance repair. 
You'll not only save labor costs — you'll team 
how lo get good buys In materials and appli- 
ances . . . loaf ii what to ,tibk for in buying a 
house . . . learn el tests you should make in the 
store before you huy an air ’Conditioner . , . 
binoculars ... a rotary mower... a used camera. 

You'll §et expert guidance ifi Skills Itial can 
help yeu earn sparHime income , become a 
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PQPiULAH MECHANICS 




6 MONTHS FROM NOW . . . 

You can be the boss of 
your own locksmith shop! 





Get the exciting profit facts today all by mail 
no salesman will call 

Mail tho coupon. We'll rush all tho facts 
to you by mait. Then decide if Loch smith' 
ing can be your own answer lo Indepen- 
dence and a more secure future. Do it 
now ■ today. 



MAI I, COUPON HOW 

Locksmlchlng Institute 

Oiv Technical Home Study Schools 
Dept. 1110-026, L II tie Falls. NJ. 07424 



PLEASE HUSH BY mail all intis an d your FflEE bwklet. "Yovr 

OprrillifhttmB m L ncksmiU-jh^ " 1 ram uihdflT nci EibUg&Cion uni na 
Sitlffnivflh Will -CftM 



Widespread demand 

You’ll find iochsmithing work to do all around you,. .in homes, 
offices, stores, factories, apartment buildings, hotels, hospitals, 
schools, public buildings, laundromats, vending machines ..just 
about any place you look where a lock and key are used. Automo- 
biles, now construction sites, banks, govern men l I oca (Ions,., all 
need and use locksmithing services, and pay welt for your work. 



SEND COUPON FOR FREE DETAILS BY 
MAIL. NO SALESMAN WILL EVER CALL 



Train aL home, using the professional fools of the 
trade, with the original, accredited LOCKSMlTHlNG 
INSTITUTE. Be ready in as little as 6 months' time 
to take care of the demand in your community for 
professional locksmiths., . a demand that is grow- 
ing rapidly with tha increased threats of domestic 
crime, 



Earn while learning, too! 

In Just a few weeks, you have the know-how and 
the tods to make enifa money changing Jocks, 
making keys, doing simple installations. And a lew 
of these jobs each week can add up to several hum’ 
dred dollars. .. for some stud enls, even more than 
they've paid for the course. 



Learn by doing 

Locksmilhing institute's tested and proved method of home sludy 
makes it easy lor you lo learn. ..easy to do. Each lesson >s lully 
illustrated and diagrammed and. as you follow |he I net ructions, 
you work with the tools and materials that have been sent to you 
with (he course, These are net just inexpensive gadgets, but real 
professional equipment.., the tools, supplies, cylinders, tweezers, 
door handles, gauges, pins, springs, picks, extf actors, wrenches, 
locks and keys. -.even an electric key machine ... equipment that 
you will be using when you go into business with your own lock shop. 



Cash in on the growing need for locksmiths 

As an ethical school, we cannot guarantee employment or income 
for our studenls, but wc do promise lo help you develop skill in a 
profession lor which (bore is a real need. Tho nationwide need for 
qualified locksmiths puts you in the driver's seat when it Comes to a 
business that can raally pay off far you. And. with your Ldcksmithinq 
Institute Diploma as a skilled Master Locksmith, you'll be all set logo. 



ELecIric key machine and 
over 300 tools and supplies 
come with the course. 



We show you how ... 
furnish professional tools , too 



' Highly reciunmHnd the course to 
.tnrane mterasled in- luck? mi Sti ivi r 
I' ve se! up n moMe l0£h»mith shoe I 
*(uk cut ol ter -spare 1 lime cArning* 
Earned r rponey while ironing 1 ' 
Jiih w Gray, Mini in. N.J. 



"Was able Lit Slid my (jinn loch- 
srnth service nnd earned almost 
S-5DD before I'd jitlvallv cumfilctefl 
The course. Nii-v tarn on in avenge 
rif I7Q a we-eli in mr spire time/ 1 
Richard RenneSj, Philadelphia. Pi. 




LOCKSMlTHlNG INSTITUTE 

Division oi Tech rue ai Home Study Schools 
Oepl. M 10-023 Lrtlle Fa Its, N.J 07424 
* Accredited member Mailonal Homs Study Council 
Licensed bv N.J Stale Dept. of Education * Stain Approver! 
OipEomi * Approved lor Veler pus 
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Cfnik h(jte it eligible tor Veteran's Benellls 
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SAFTTRACK 

Radial arm saw accuracy with a*iv for table saw 



Mi 4 u font poHifeta uw and rau(#r ch# mI«i' loci In your ibgp 

Dnl certtlSEs etfra 5h*.3y pl.innm mounied on no-nnftr pljisDc n»(, 
precision heavy A^firi’urn ans) a ipecirtl cwrianB wt'ch giidpip on ball 
b^ariogj. ^nieft f h « saw is wcur^ly IgchflO 
Crosscuts up1o2? ■ *i!hobi prolr actor and up ip JO *.th protfadnr , any 
IL-Jigth Rips up 10 1 f 'wilhout prgltaclor a.nd up lOlA 1 : with protractor 
any -tang ?r, Hum. monima, grt*™**. bevvi*. ang*!. dados Fits all 
c*curiar saws ^on 4 lo fl 1 j " blade? gin 
Qrdiw Rcr.lsr Carnage and Folding Mjfli separately 

Qty 





Saf-T-trach 


■H? S&.95 






Carnage 


& 69* 






Fading Legs 


fol a *.95 




Catt reaMenH add saip-s t.i. 




Chech EnAnsd 
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IVtilirn Tool 

20150 Ration Drive, Woodland HiMs. Da. 9)35* 



Your home 



workshop 



can pay off 



with 



this 



Palant No 2.727,502 



ir not oomplpiply sahsJied, 
rotvm same lor lelund kip n i0 days. 



Power 

Planer Molfler Saw 



Three power foofs in one — 



a real money-maker for you! 



The BELSAW Planer/Molder/Saw is 
d versatile piece of machinery. It 
turns out profitable precision molding, 
trim, flooring h furniture... in all 
popular patterns. Rips, planes, molds 
separately ... or all at once. Used by 
individual home craftsman* cabinet 
and picture framing shops, lumber 
yards, contractors and carpenters. 

Never before has there been a 
three-way, heavy-duty woodworker 
that does so many jobs for so little 
cost, Saws to width, planes to desired 
thickness, and molds to any choice or 
patterns. Cuts any molding pattern 
you desire. Provides trouble-free 
performance. And is so simple to 
operate even beginners can use it! 

30^y FREE Trial! £XC f T r°,IcTs 

no ourcAnoN-No mlfiamn wiu out 

RUSH COUPON ,sls r"*“ ™ tl! c “ 

TA niiii fitlS yidf. 

IUUAY! Ka-nsvi ci tr, m. C4iii 



So© 



B ELS AW POWER TOOLS 

90GF Field Bldg., Kansas City. Mg 64111 

F'kdHf send rru- complete facta about 
PI-ANEH - MOLDEH - SAW iirvd 
dftaiJR about M-day trial offer. No 
obligation, no salesman will call. 



KAMI 



ADDRI3S 



CTFY 



STATE 



Beautiful Enough 
To Grace 

A Jeweler s window 

. , . and Ihe real beautyol the &eC HAWN EL- 
LOCK Little Champs is the way they esse 
hundreds ol delicate, fins jobs Mu! need 
firm treutmeni. Precise made of highest 
grade lorg&d stool, High luster polished 
finish. Perfectly mated, hand honed cutters. 
Glue dipped plastic comfort grips. Specify 
CHANNEL LOCK Little Champ precision pliers. 
You'll hue ‘em. Send lor our free Catalog, 
CHANNEL LOCK, INC. . Meadvrtte, Pa 16335 



Little Champ Precision Pliers 
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POPULAR MECHANICS 




Them am a lot of fishing dubs around but there's not a single one any- 
vhere that's anything like BAS.S. We re not just fishermen. We’re bass 
ishermen — a unique breed. 

Eight years ago we Created BAS S, just for the bass angler, and we 
laven't changed one bit. Everything we do, and everything you get as a 
member, has the same objectives ... to make sure you get the fullest 
pleasure out of bass fishing and to improve your bass fishing skills. 

“Since joining B.A.S.S, my fishing has improved 500%’* 

That's just a sample comment of one satisfied BAS.S. member, Bill 
fence — one of the country's top bass anglers. 

We have hundreds of comments like Bill's in our files from other 
satisfied BAS.S. members. Ninety-eight percent (96%) of our members are 
lot tournament fishermen so we must have something else that keeps our 
nembers coming back for more BAS S. You see, it's not what we say, it’s 
vhat we are. You get more out of B A S.S. because we put more into it. Our 
nembership rolls are growing and so are our members 1 benefits, Just look 
it some of the benefits you receive as a member of B.A.S.S. 





9ASS ANGLERS 
SPORTSMAN SOCIETY 



BAS.S. MEMBER BENEFITS 



ft BASSMASTER Magazine — America's leading magazine devoted totally 
o bass fishermen and available only to BAS.S, members. Published bi- 
nonthly, the magazines are jam packed with bassing information and sup- 
plemented yearly with a big BASSMASTER FISHING ANNUAL. 

» Free Renewal Tackle — renew your membership and receive a free 
package of the newest lures and tackle on the market. 

» Fiehing Information Service — Planning a trip? You’ll get the latest in- 
ormation on "hot'' fishing spots, fakes, motels, marinas and guide services. 

• Special Buying Privileges — Enjoy convenient shopping from your own 
BAS.S, Catalog tor top-quality sporting gear 

• Car and Truck Rental Discounts — B.A.S.S members are eligible for a 
20% discount on regular car rental rates from Hertz and National Car Ren- 
tals, and a 10% discount on Hertz truck rentals. 

• $500 Boat Theft Reward — Special sticker protects your boat from theft. 
If your boat is stolen, B A S.S. offers a S500 reward to anyone providing in- 
formation leading to the arrest and conviction of the thief, 

PLUS . . . 



You receive a colorful Silk embroidered BAS.S, PATCH, MEMBERSHIP 
CARD, DECAL, and MEMBER HANDBOOK, You’ll also have a chance to 
participate in local Bassmaster Chapters, National BAS.S. Functions, and 
BAS.S. Fishing Clinics held in towns across the nation. 

Don’t delay. Fill in the order blank below. Mail it along with your dues to 
us and start enjoying your B.A.S.S, benefits now. Membership costs only Si 2 
a year — just pennies a day! 




BASS ANGLERS SPORTSMAN SOCIETY 

P.O. Box 3044, Montgomery, Alabama 36109 



Please enroll me as a member ol the Bass Anglers 
Sportsman Society, 1 understand nuy membership 
benefits including my subscription to BASSMASTER 
will start immediately. ($7.00 of your yearly dues are 
applied to BASSMASTER subscription .) II I am not 
Completely satisfied. I'll return membership packet 
and you will promptly refund my dues. 



n 

Name „ 

Address ___ f 

City Stale Zip ■ 

Phone 

Age Age you began bass fishing | 

Weight of your largest bass L 

Signature 

flf under ia, parent or guardian must sign) 1 

□ 1 year — S12 C Dues Enclosed □ Bill Me 

(Add &2.0G per year for memberships outside Continental USA and Hawaii.) ~ r . 

17C81 * 
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V SAMPLES 

'till woodwork*)** Catalog 



ENJOY 



□X mere! Let this new 
-Manual help you build 



C(WH3nlln« CiIaIdb-! 
new CiMfliLUfe— felimah, restore beat-up 
cabinet*. clmiri, thdii, uhles faiitr. easier 
Ihvn ever before I 

96 Picture- Patlud 61 ANT PA6E5 
Find InilAnLly whatever you need- Buy 
at monty-ssvlnjf [>rkttt — tAbirtei lumber, 
cjrvmji blocki, pipe brbr, pkttire molding, 
cane, turn, hard-ware, dock kin, lamp pans, 
woodwork pLani; £ books, tic. Needed prod- 
ucts found nowhere else I 

Data log & Wood Samples Only f 1 

Gal Hr fully Refunded c r first Order 

Accept thli offer to own fascinating «t oi 
20 2*4 specimens of worlds mo*T jjlamorous 
veocertr— Rosewood, Sal Inwooti. Laoewood, 
Wainul, Mahoxany, ^Urplehelfl, Zebra, etc! 
Compare! Then Identify Instantly finest 
woods wherever y<™ go? 



Milt id with Mi far product- 
packed new money -saver Catalog 



#*1 ? k 4 iTT 

mi EjstchWtar M., irons, NY, 1346k 

n Encleitd ? T ler weed Simplti 

i WMtttrttn Olaiet. □ C-iWeg Only 
(U Returned] sac 



i 



1 

1 

1 

1 

1 

j 













I Graa! 

' hracrion power 
I Build your own tfl ftp 
[ If actor Factory direct savings Field 
I prose ft 30 aUla-chmonrs — mower, snowblower 

I garden ipdis lil-pgi Catalog — sue; ourld-M-your- . 
I self Plans — S6.00 iiorufuJe^ oft any purchase). \ 
| Sliuck Corp.. Uepi FM2GT. CflOarOurg, Wis. 530 1 2 j 




"SAVE ^ 
YOUR 
HEART" 



RENTAL-PURCHASE Program Available 



Your STAIR -GLIDE' installs easily and m less lhan 
2 hours ho marrnwt wins &r stairway. Ko spatial 
winnq required Slipped direclly if-om lacloty 
within 4 days STAIfl- GLIDE' the naljfin s 
tlrgest setlirig siai™^ W UL LISTED 1 
USED BY THOUSANDS CARDIAC FAT IF NTS 
AflTHRITICS SENIOR CITIZENS. RESTRICTED 
PHYSICAL ACTIVITIES POST OPERATIVES find 



HDuschG c caiweniinee loirrnooi motiHis available) 
WRITE FOR FREE BROCHURE AND NAME OF 
DEALER NEAREST YOU 



AMERICAN STAIR-GUOE" CORP. 

4001 f*j< 1 JSth, Oept. F0P-2S 

Grandview, Missouri 64030 



waves generated by the worst imag- 
3 nabie storm that could occur in 1000 
years, 

"Routinely we would set up tests 
to determine what would happen dur- 
ing the worst storm in oft or 1 00 
years," says project engineer C’.E. 
Chatham, “Hut because of the im- 
portance erf this project it was de- 
cided to test for the 1000-year 
storm. 11 

That would be n double hurricane 
passing right over the site, A double 
hurricane occurs when one storm 
passes and then doubles back to the 
site while a second hurricane has al- 
ready established residency. 

And what would be the height of 
the wives? "We figure about 48 
feet," says Chatham, "The project is 
planned in water that's 40 feet deep. 
This depth can only sustain waves up 
to 31 feet high. Rut during this dou- 
ble hurricane, we estimate that the 
storm might pump an additional 23 
feet of water into the area, thus sup- 
porting a 43 -foot wave/’ 

He'll build the model, set up scale 
waves and crash them against dif- 
ferent breakwater designs built with 
different breakwater materials such 
as concrete or rocks. He'll have an 
answer soon for the people who want 
to know: “Will it hold during the 
worst possible storm?" And he'll 
have an answer too for the cost peo- 
ple who want to know how wide, how 
high and how much. 

He's done this before — building 
models and testing designs to lessen 
the effects of wave action on sandy 
beaches, at harbor entrances and on 
the harbors themselves. 

Who pays? 

"When you spend $200,000 to work 
up models that might show you a 
way to save *2 million in real project 
construction costs- -that's worth it.” 
Chatham says, referring to a simple 
design change in a proposed Saudi 
Arabian harbor that saved millions 
in building costs, 

Th&t + s what the Corps' experi- 
mental station is all about, 

“We are self-supporting," says 
Col. Harry Hilt. WES's commander." 
"We bill the various agencies that 
ask ns to study projects and give 
them results and environmental im- 
pact statements, “ WES does this 
work for the Corps and the rest of 
the military, and for state, local and 
other government agencies, as well 
as private and foreign groups, It's 
all done on a fee basis. 

Models are built and tested with 
the results determined by expert en- 
gineers. Some people believe that 
these are unfeeling engineers — engi- 



neers w r ho have only an interest in 
numbers and Structural stresses ami 
strains with little sensitivity to the 
stresses on people and the impact of 
their work on the environment. 

Understanding is growing 

"In the past, we battled all the 
time,'' says Frank Kelly, a Corps 
public information officer who works] 
directly with conservation groups,. 

“Rut now there Is some under- 
standing. We are expert engineers 
and we know our field* Hut we need 
to work with the conservationists 
who are expert in their field,” Kelly 
says. 

And getting more sensitive to pub- 
lic pressure is certainly one of the 
overriding concerns of the engineers 
at WES, During a recent visit to the 
Vicksburg facility, I noticed two 
things — one of them was a great en- 
thusiasm by each engineer for his, 
project; the other was a concern for 
the project's impact on the environ-' 
ment. 

To get its feet wet in the conser- 
vation field, the Corps at WES has 
opened a new department — Environ- 
mental Effects Laboratories. It is 
here that two fascinating projects 
are underway. The first is modeling 
the complete ecosystem of DeGray 
Lake, Ark. A new building is used to 
house massive tanks that represent 
the DeGray Reservoir. A greenhouse 
is attached too in which flora grows 
in soil taken from the reservoir's 
watershed. 

What they want to do is drop rain 
on this garden and then see how the, 
runoff affects water quality in the 
lake, "We are really pushing the state 
of the art on this one,“ says Dr John 
Keeley who hopes that by changing 
the composition of watershed runoff 
he can influence the lake* He believes' 1 
the working model will show him 
how. 

Rut raining on a watershed model 
is not the main project at EEL. The 
second project is bigger. Actually it's 
the project with the largest funding 
— $30 million. In the real world, the 
Corps of Engineers handles some of 
the largest and continuous dredging 
operations in the world. It is con- 
stantly clearing channels in the 
navigable waters of the United 
States. With just-granted Congres- 
sional power, the Corps will be ex- 
tending Its responsibilities to pro- 
tecting water quality in these navig- 
able waters plus looking after water 
quality in adjacent wetland, in lakes 
larger than five acres and in streams 
up to the headwaters. 

This means the Corps is charged 

fFtease Wm (o pg ge T 55 .J 
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MOTOR'S easy "2-step "repair method helps you 

HX ALMOST ANY PART 
OF ALMOST ANY CAR... FAST 







So clear, you’fi breeze through lune ups, 
engine overhauls, air conditioning, brake 
jobs— practically arty repair on cart listed. 

You just can't make mistakes with the 
"2-s!ep" method! tn the new 1976 MOTOR 
AUTO REPAIR MANUAL. First the special 
"trouble Shooter 1 ' section helps pinpoint 
in a flash the cause of trouble, Next, over 

3.000 "How-To-Fix-ll" close-up pictures 
(and plain- talk directions) show bow to 
lick repair problems— fast and right! Even 
green beginner mechanics find the MAN- 
UAL so clear and easy to follow, they 
speed through jobs almost as fast as ex- 
perienced pros! 

Auto Repairman's "Bible' 1 

Every job, from installing distributor 
■ points to front end jobs, is covered in 
minute detail for 2,300 U,S car models, 
1969-1976. MANUAL contains 55.000 spec- 
ifications, thousands of illustrations, dia- 
grams and charts — the "meat 1 ' of 300 
official shop manuals in 1.520 oversize 
pages. 

You gel service data on Transmissions, 
Steering, Brakes, Universals, Alternators, 
Fuei Pumps, Ignition Systems,, much moret 
it’s no wonder this illnslrated MOTOR 
MANUAL is called the auto repairman's 
indispensable "Bible." ft's no wonder that 

7.500.000 copies have been purchased by 
repairmen, service station operators, the 
ITS. Armed Forces, schools and students 
all over the world. Here is Ihe help every 
beginner or "pro" needs Id Iix almost any 
part of any car right the very first time. 
And save Ihme, work, money f 

Learn all about the 1976 cars and in 
addition see if Detroit's new specs and 
procedures affect your older car. Auto 
makers continually update and improve 
past model adjustment specs on ol tier cars 
as new road lest data comes in. That's 
why you’ll need this new 1976 MOTOR 
MANUAL to get the best performance out 
of your car — even if you already own an 
earlier edition 



I want to live shipping charger 

□ I am encEos-ing payment for & 
absorb Handling changes fSanereiurrprmiegcs. refund ga a razeed ) 



.in full. MOTOR will 



Print Name. 



Address. 



7,500,000 J 
COPIES SOLD I 

Mnrof Booli$ f Pvblishfr'i Office. 250 West 5Mh SSrett. Mew York, N.Y. 100191 



.Slats, 



Signature __ Tel. No 

All orders subject in acceptance by tbs publisher. 
Offer available only in ihe Con linen ml United States, 
Allow 3-4 weeks for delivery. 



FREE WITH YOUR ORDER 



This 64 -page Guide tells you 
ail you need to know about 
getting the most performance 
out of any car. Dovers car- 
buret ion. ignition systems, 
compression ratios, earn- 
shafts, exhaust systems, gear 
ratios, suspension systems and much more, 
Yours to keep Iree even if you're not com- 
pletely satisfied with the Molar Manuals — 
irs our way ol saying "thanks." 



1, Spot trouble fast 



MOTOR'S 

HE -Performance Tuning 
Guide, i $2.95 value. 



2. Fix it fast 



Same Free 10 Day Offer on MOTOR'S 
Aute Engines A Electrical Systems 

1,300 big pictures, over 7DC pages. Clear how-to 
text explains how parts work, principles .involved, 
design, construction, maintenance, etc. Dovers 
all parts of engines and electrical syslem. High 
... • - performance hints. For FREE 
trial . check box in coupon. 



Send no money 

The MANUAL costs 113.95, but well send 
it to you for 10 days FREE (rial, so you 
can see for yourself bow it makes auto 
repairs go quick and easy. Use it lor 10 
days. IT it doesn't give you complete satis- 
faction, return it and owe nothing Mail 
the coupon today. 

Order (tie New 1976 Edition now 
and try it FREE for 10 days 



I — — -| 

Mail 1o: MOTOR flocks, Shipping Servlet N7G5 

P.O. Sox 23t6, F.O.R. Sta., New York, N.Y. 10022 , 

, Please serin the Manuals checked below iot len days free examination: j 

| MOTOR Auto Hep-air Manual. $13 9& ; 

□ MOTOR’S Aute Engines A Electrical Systems. £13.95 

If 1 am not 100% satisfied, I will return Ihe Manuals) and owe 

naming Or f will keep ihe Manual (sj and pay the total price in j 

three monthly installments, plus handling charge. I may keep 
the Tuning Guide free whatever i decide. ! 

I | NOTE: The MOTOR AulO Repair Manual is also available In a ! 

Deluxe edition with heavy duty fine grain bindings, thumb index- ' 

ing and gill edging. Check here if you'd prefer this version at £16.95. H 



1976 edition coven all these makes 
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BEAT the HIGH COST of LIKING 1 



STRANGE WARS BY OUR GULLIVER FORCE f Contin ued tr am p age JS4J 




HERE 1$ A BEAUTIFUL 
WAY TO SAVE 
MONEY! 

UUilUM. 
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LEARN UPHOLSTERY AT HOME,, . f us lore old 

chairs. Solas Co likd-nuw condition! A clean, en- 
joyable way tp put spare hours (o profitable use, 
Old casl-Qfls picked up for dollars, w>rtf> hundreds 
whan re up ho Is la red. Fas-tU.np.hng home study 
course includes tools, kits, supplies. Earn as you 
learn — start your own business! 
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UPHOLSTERY end the upholstery business and a 

sample lea-son showing how the nebulously sue- 
cesslut MO I sy stem is taught. It costs you nothing 
to gel the information and there 'a no obligation 

MM in iim mini 

HArf*n kljihatitEry Institulf. IJfpl 56P W, 
em W.Hbb W Bulls OrinfiB. Cal it 92ES8 

Mddtrn- Uphalilaiv ln*1dlulB, 

1 Otpl BSPM, QfiK 1-6 
I l?Dt W. BarShsy, Orange, C A BEOM 
I PI l'h. -.I- hiuil iin' a iTrfw lit vuur 
, l»m>k . PROF F.SSi OS' A L 1 1 P 
1 ttOLSTFR V jar Fun unit Profit.'' 

' I muhT’lnaipl iv i him 1 ivill vail and 
| Flbe h 1 k« iu? n|it«pu li^h 

I Mains 
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■Ufd'* your own incurved qianl 
rauma S \n. across lust like- Iha 
ones sold ai rooiball nan os 
Write loday lot pur Free 127th 
Anniversary caiatpg. 7? pair’s of 
fruit, house plants, vageiablfr 
Scod, roses, ole. 

SPRJJH: HRl NURSERIES 
7M Elm SI.. Tips Clly. Dhro 4E-3S5 




Create a 
Family Treasure 

Hut Id uns of fitir exquisite 
g ran dfat her chicks . ( 're ale a 
red. I cun verusi Lion piece and 
family heirloom. Kits are 
Kud-i-Kut, easy-to-bui 6 d , 
«ni i-awsombJyd «f so ltd 
in. kiln dried mahogany, 
cherry or walnut. Tubular 
be 1 1 or Westminster red 
chimes. Spun brag* Goddess 
Diana Lyre nr Lady Floren- 
tine pendulums Send $ 2.50 
for set of three ptann r 
AMERICAN CLASSIC, 
SPIRIT OF MOUNT VER- 
NON and SPIRIT OF THE 
CENTURY plu.H full color 
descriptive literature, and 
specifications cm all kite, 
and movements. 

KUEMPH CHIME CLOCK 
WORKS & STUDIO, 21195 

it: i 1 Til. i Die « 



with protecting the water from dia- 
charge of harmful dredge, fill or oth- 
er materials. Now, not only must the 
Corps watch over the discharge of 
others through a perm it-isaui nit aya- 
tem r hut it must adhere to the old 
phrase, “Physician heal thyself" — -it 
must mind what it does with its own 
tailings. 

So the Corps* labs at WES have 
mounted this $80 million effort to 
find out what can he done with ma- 
terials from dredging operations. 

Heaping up sludge and making 
barren* Ugly islands along dredge 
channels used to be the common 
practice. 

"Now we have classified dredge 
materials as a natural resource,” 
says Keeley. “We are studying what 
can he done with this material to 
develop new marsh lands.' 1 

So the Corps is now in the marah- 
huildlng business. Rut before you 
can build one, you have to know what 
will grow in it to support wildlife. 
So there’s another experiment at 
WES that’s taking place in another 
greenhouse. A dozen timers are lined 
up in a row controlling simulated 
tidal effects in a dozen giant grow- 
ing bins. Here different marsh 
grasses are tested in different qual- 
ity dredge materials — sand or clay, 
polluted or non polluted. The grasses 
are also tested for heavy-metal con- 
tent to be sure a good growing grass 
in one marsh won’t be a toxic grass 
for local ducks that feed ill the new 
marsh. 

Attacking the dredge material 
problem is the job of EEL. but at- 
tacking weeds that are choking our 
southern lakes is the job of Lewis 
Decell who heads the Aquatic Plant 
research project. 

4 ‘You know weeds are just plants 
that, grow where you don’t ’.cant 
them,” says Deceit, “Now our job is 
to get weeds viewed as just plants 
again,” Rut one of the biggest weed 
problems i* occurring in the lakes 
and rivers of the nation's southeast 
quadrant. Water hyacinths and hy- 
drilla plague boatmen, fishermen and 
naturalists in these regions. Water- 
ways are being strangled to death 
by these weeds, which are not native 
to this land. 

The water hyacinth and by dr ilia 
are glaring examples of foreign 
vegetations that have gotten loose in 
an extremely hospitable environment 
with no local enemies. 

The hyacinth was brought from 
South America by a man who wanted 
to beautify his pond at home. That 
was years ago. Now the South is up 
to its lakes in hyacinths. The same is 
true of hydrilla. This plant was im- 

m 



ported for beautification of aquar- 
iums. Someone dumped his aquarium 
into a local lake, and bang. 

So how do you attack this enemy? 
One of the first weapons was a biggy 
— laser beams. 

"We tried lasers,” said Decell, "but 
it proved too expensive to generate 
enough electricity to get enough 
laser power to do the job.* 1 So with 
that idea abandoned, WES lab en-i 
gineers thought of other approaches 
such as mechanical harvesters to cut 
down the weeds. However, this led 
to high decay rates in the water 
which sucked up all the oxygen— re- 
sults, fish kills. So then they tried 
finding a commercial use for the 
weeds. But it cost ton much to dry 
the harvest. Then they thought, of 
chemicals to kilt them, but that was 
immediately rejected. And finally 
they thought to introduce a vege- 
tarian fish — a fish that eats hydrillu 
and hyacinths for breakfast, lunch 
and dinner. 

Such a fish was found, (’ailed the 
white amur that is a native of 
China. So now the WES lab has 
thousands of white amur p which 
have been raised to plant in a test 
lake. Ah, you say, but what if they 
don’t work or what if they capture 
the lake with their number, or what 
if there is something unknown now 
about letting the amur loose in this 
country? Decell says he'll lest one 
answer. Make the fish you let loose 
of one sex. Only put out monoaex fish 
so if the program busls you just wait - 
for the fish to die. So that ’a what's 
going to happen to Lake Conway in " 
Florida this year. 

The white amur apparently has 
another asset besides its appetite for 
hydrilla and other water plants. The 
fish will grow to SO pounds in some - 
cases, making it a good candidate for 
sportfishing, Rome experimenters 
have filleted, broiled anti eaten the 
fish. This unscientific experiment 
was extremely successful and tasty, 
according to reports. 

Dec-ell is also testing the tise of a 
local beetle that attacks the hyacinth, 
top. 

Concrete mysteries 

Both the tieetles and the fish can 
be seen and counted. But in another 
section of WER seeing and counting 
things is Impossible without special 
glasses. And in the concrete lab the 
special glasses are in reality an 
amazing electronic microscope that 
can practically look into the future, 

Bryant Mather is the master of 
the concrete section and has been 
looking into the future for years. 
One of his division’s jobs is to come 
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up with some concrete Utkina to 
strange mysteries. Ask him some- 
time about the strange case the 
holey concrete. It seems that while 
building an airfield, the strength of 
the hardened concrete was only half 
of that called for by the specs, (dose 
examination revealed that infinitesi- 
mal bit si of aluminum were the prob- 
lem. The aluminum was reacting in 
the cement mixture, creating hydro- 
gen gus, This gas caused the holey 
concrete. 

Tracing back to the sources of all 
the ingredients in the concrete, inves- 
tigators found that rock for aggre- 
gate was hauled from quarry to job 
site in huge trucks with aluminum 
beds. As the trucks bounced over 
rough roads, and as the rock slid 
out of the raised beds at destination, 
the rockn would scrape shavings of 
aluminum from the beds. Solution— 
iron-bedded trucks. 

While the concrete lab solves con- 
strued ion problems, the real heavies 
of the Gulliver force are those who 
blow things up. How explosives react 
in both military am! civilian appli- 
cations is the job of the Weapons 
HlTed, lab. It's here that men devise 
methods of accomplishing giant 
til ska, It is here, too, that the effects 
of nuclear explosions are tested by 
Using simulated, nminurlear devices. 

One of those devices is the workPs 
largest blast load generator. In this 
contraption the effects of mammoth 
explosions on underground struc- 
tures jire investigated. The genera- 
tor can develop dynamic pressures 
Up to liQO fvtd, with a mini mum rise 
time of 2 milliseconds for about 1 
seconds. 

Explosive excavation 

Though testing underground ef- 
forts In impnrtHUt. equally imimrtuut 
is removing ground. Thin is the job 
of the Explosive Excavation Re- 
search Laboratory. EERL has de- 
veloped special tech niij Lies for exca- 
vating highway and railway cuts, 
spillways and quarries, and has de- 
veloped special underwater explo- 
sives to dredge small harbors* 

When the sea level canal through 
Central America was discussed sev- 
eral years ago, it was EERL that 
said It could be dune. 

How anything can be done is what 
the Gulliver force is all about: how 
structures ran he protected from 
earthquakes; how chimney smoke 
can he cleaned; how a river wilt re- 
act to channeling or damming; how 
trucks can float across marshes; how 
giant cargo planes can land on mem- 
brane-thin runways; and how the 
wheel should he designed for a lunar 
rover, It r s all being done in the land 
of the big and the little. * * * 






Save assembly costs & get ii done right — build it yourself! 



Here's what one customer said about the rugged 
trail fun-machine he made with a Kit by Heald, 



SST-A21 

SUPER 

TftYKE 



Heald Inc. Oepl. PM -62 

P.O. aox me. Benton Harbor, Ml a 90 22 



.Vy Ntaid Super Tryle had S times the 
pftuyr, greater top end speed, shorter turning 
rtufi'ur, faster start, rittcpef fa* r ride then my 
friend's { major ftrqprfj ytita Suprr Tryke's 
abtfuJ (I9S €heaper, 

John J. Pylw. Jr,. Vinic*. LA 
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A Kil from Heald will gel you n. 
rugged work or play machine for 
much less. Save assembly cpts 
when you build your muchlm- (in 
6-12 hours) with our easy 2^x34" 
assembly chart. 

Choose from 1? bike and 10 tryke 
models, engines from 5 to 20 H.P. All 
have Comet torque converters tno 
shifting}; air cushion tires and full 
*u* pen a tun (amoolh ride), tubular 
steel frames and engine nkid pann 
(shrug off rough going). Electric 
start, lights for licensing and many 
accessories available. 

Writ* today for Free brochure: 
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LEARN 

MEAT CUTTING 



BUILD YOUR 
OWN CAMPER! 



SAVE UP 
TO 50% 
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Wife Beater! 







Your laichlui wira-navignlor may be mjht 
of th & lime — an 
Alrguido JiutO com 
pass ia right all ai 
chs tpms.Vcfsatilfi 
riLthF^sive mounl 
Sail itiuminaied 
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ponaaloPL; At re- 
lait autostDron. 
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^HOME in Your 
»PARE TIME! 

W« Teach Yeu Everything 
You Need to Know to 

CUSTOMIZE 

VANS, CARS, 

BUGGIES, CYCLES 



FLAMES 
FADING 

FOGGING 

SCALLOPS 
LACE 

COBWEBS 
MORALS 
PIH-$TRIPIflG 
PORT HOLES 

funky lettering 
muon ROOFS 
SCOOPS 
SIDE-PIPES 
SPOILERS 
CARPETING 
UPHOLSTERY 
PANELLING 
HIGH-BACKS 
BUILT INS 
DRAPES 
FLARES 



the lirst lime! A Home-Study 
Pten that puls it all together! 

No fcpeda] talem n^cdis!. 
because wc (ca^h you the professional 
secrets, shortcuts and easy ways tu handle 
air-brushing, JccaFs. iCr«ivprinls r striping, 
murals, upholstering, carpeting, meud- 
work, woodwork., etc. 

NOT A "BOOK”! Thif it 1 “Jo-Jl-yutlixiilf,." haMr 
,tuJy pL-,m thill teaches ynu itep-by-^p. You arc* 
jiuidtd all Lfus ajy t>j t>'ttr taper Willed umnstllors. 

TOOLS I SUPPLIES INCLUDED! N t Cbc»ry - 
bar ru ii lestmiug ihfuuith practice! You net aooS-i 
arid vitppiliet lilke .Lir hr u-.h, deuaJs, Itr Liaftes. and 
uphnlviery (tml*. Smhinu cl % e m btfj- Yours 
to live in your course — and keep' 

BE THE FIRST TO 
GET STARTED , ,, 
WRITE TODAY! 

Get Areo Color 
Orachura filled with 
facts haw to stad 
yaur Cuat-Dinirin g 
Career. No cost, no 
obligation, no sales- 
man will call 



^ C&rawrj Through Horn* SFoiJp 

CUSTOMIZING CENTER Oept.PBOlB 
4401 Birch St., Newport Beach, CA 92663 
Hu*h ms fret uifflfmaLiOn that tells how I can 
learn customizing for only a few dollars a month. 

Na m« .*(* 
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INVENTORS: 
ADVERTISE YOUR 
INVENTIONS 
WORLDWIDE! 

You can guvt* your ideas 
maximum exposuru through 
a worldwide computer 
network accessible to 
Hundreds oi ihuu sands of 
computer terminals used 
by your most important 
prospects— including [he 
world's largest corporations 
* Let us, help you ust; i his 
efficient new compulerized 
system. 

- Get full facts MEMBER OF 
free today 
cm this safe, 
new low cost 
way Ed- Sell 
your invention 
or idea, 

Act now! 

WQRLDTECH 

1 COMPUTER INFORMATION 1 
I SYSTEMS CO., Dept. PM 2 6 I 

I 73 DP Pi a licit: AvtJ'i*,.L J £ u S.jiIe 204 | 

| Minneapolis. Minnesota B&435 ; 

[ NAME (Pleas.aPVfh,d J 
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I CITY 
| STATE 
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BUILD YOUR OWN 
TRAVEL TRAILER 



mo 



Wfjtif SCAMP PEPT PM-Z. Backlit. Mn 56*35 
flmh 15 pg Full color raising t? DO pnckk5Pd 



Address 

City. 
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Home Pnorit | 
Business Phrjn? 
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EASE OF ASSEMBLY 



For I he Tiral time - a liberal ass Qo-IL- 
Ycarsell Kill Na welding. Scamp kit In- 
cludes all parts you n«d and fully 
Mluslrated stofKby-slap a^^mOly miruj*!. 
Scamp tan tie completed to 00 hours with 
minimum icois. Also amiable ready ic 
hilch-up-apd-gG, Ideal Tor hunting - Hah tog 
-tamping Sleeps i. Fully guaranteed. 960 
lbs fully equipped 05 lbs lounge weight 



VARieze PLANE 

(Continued from page 75) 

automatically by a return spring in 
each tail. 

Elevator add aileron ctintrn] are 
equaMy simple and ingenious. These 
are combined into dual-function 
"elevona" in the name- wing canards, 
for dimbing and diving, they oper- 
ate collectively, moving up or down 
together. For banking, they work 
differentially — one up, one down — 
like conventional ailerons. Both func- 
tion a are coordinated by n modern 
military-type side-stick controller. 

High maneuverability 

Because the canard control sur- 
faces are set far forward, they pro- 
vide extremely responsive control, 
improved dim].] and turn-on-a-pin- 
bead maneuverability — they literally 
pull the nose in the direction you want 
to go just as if you put a rudder on 
the bow of a boat instead of the 
stern. The canards also add lift at 
high angles of attack, making the 
plane virtually stall and spin proof. 

The nose wheel retracts, but only 
partly to lessen drag ill flight. Its 
other advantages are even more 
clever. Retracting the wheel on the 
ground allows the plane to ,J kneel” 
like a camel, resting on its nose. This 
makes it easier to climb in and out 
and compensates for the tail-heavy 
effect that occurs with no pilot 
aboard to counterbalance the weight 
of the rear- mounted engine. Parking 
the plane on its nose keeps it from 
tipping over backward. 

The main gear is fixed to eliminate 
the added weight and complexity of 
a retract-gear system. A single, con- 
tinuous bow-shaped strut supports 
both wheels ami runs clear through 
the fuselage to simplify attachment 
and lessen impact strain on the air- 
frame— another ingenious touch. In- 
dividual toe brakes are used for 
steering and stopping. 

Simple construction 

Construction is almost entirely of 
fiberglass-covered foam. This not 
only accounts for the craft's unusu- 
ally low weight, but actually speeds 
building time — there's little welding, 
machining or metal forming. 

Despite its small size, the VariEze 
can carry more than its own weight, 
or a gross of 65)0 pounds. Climb rate 
with one aboard is a brisk 2000 feet 
per minute; with two, 1200 fpm. Es- 
timated construction cost is $1500, 
plus £1200 for a converted VW en- 
gine. Burt expects to have plans 
and nr kits available by early sum- 
mer, An information kit is $5 from 
Rutah Aircraft Factory, Box G5G, 
Mojave, Calif, <13501, * * * 
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It’s not just a super 8 
movie camera. 



George Close D opr PX-SI 
Belt Ik Howell 
3301 W. HO«Or0Sf 
Evcni'orv Illinois *0202 



I'leqse i£' r '<3 t;i? ir^e tniqtTnohgn 
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It’s the new FILMOSONIC" XL 
super 8 SOUND movie 
camera from 
Bell & Howell. 



New s& the time to enter the 
wonderful world of SOUND. With 
the new Filmosonic home movie 
camera, you con capture life in 
perfect super & SOUND movies. 

Not only does il record 
synchronized sound on film, it also 
delivers a combination at features 
unheard of in any other home 
movie camera. 

Features like automatic 
viewfinder signals to pretest sound 
ond light levels, so you can shool 
with total confidence. 

Easy handling is built into 
the Filmosonic camera's 
compact design The rocksteady 
pistol grip and lighter weight 
enable even a beg Inner to shool 
lap^quairfy movies. 

Of course, you get oil the 
practical odvanloges Of other 



Sell 8 1 Howell tow -light movit? 
cameras. The Focus-Mafic 
distorts measuring system. Thru- 
the - lens viewing lhat shows whot 
you'll wind up with on film, And □ 
fast zoom igns that Jets you take 
movies of Q wide range of 
Subjects in diverse situations. 

If you've waited to buy your 
first super 8 SOUND movie 
camera, this is ihe camera you've 
been wailing for Filmosonic XL 
Available now at your BHMC 
dealer. 



BHTTIC 



BELL 8HOWELL/MAJVIIXA COMPANY 
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BUILD THESE BEAUTIFUL CLOCKS 



BUY AT FACTORY PRICES AND 
SAVE *200 OR MORE! 

Kits for you to cut and assemble in solid Cherry, Walnut 
and Honduras Mahogany. No plywood or plastic 
Handsome Moving Moon and 'Tempos 
Fugil 1 ' Dials are gracefully styled in 
solid brass. German-made weight-pow- 
ered movements play the beautiful 
Westminster, St. Michael and Whitting- 
ton Chimes, 



Send just S1-0Q for plans and instruc- 
tions to build your choice of (A) Grand- 
father, <B) & (C) Grandmother, <D) 
Stopple plus information pa eked cata- 
log of movements, dials, parts and kits 
to build these and 14 other fine docks, 
All 4 plans — $3,50, 



CATALOG ALONE — 2S* 

MONEY HACK GUARANTEE 
ON ALL ITEMS 

MASON & SULLIVAN GO. 

OSTERWLLE CAPE COD, MASS, 02655 




MASON & SULLIVAN COMPANY 

Dept, PMH, Osterville, Mass. 02655 
Please Rush the following plans: 

CLOCK AOBOCQDD® *1,00 each 
Send all 4 plans □ @ *3,50 
Send catalog only □ @ 25 tf 

Name 

St reel 

City y lp 
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WHEN YOU NEED A BETTER CAMERA < Confirmed fmr, 




FREE BLUEPRINTS and TRIAL LESSON 

— for your greater success in Building 



Beginner.*. craftsmen, even foremen 
and r^iperinlendcnts. have aem for 
the,so free blueprints and Lrial lesson 
in Plan IteattinR as .i moans o f trying 
out Chicojjo Tech's ho me- study 
Builders (raining. Learn how you can 
master Plan Reading— Estima tins— 
and the practical details of all types 
of construction m your spare time at 
home. Mail coupon below today— see 
how you. too can prepare for a better 
job— higher income, or start your 
own contracting humiess. 

CHICAGO TECHNICAL COLLEGE/ Sch™ I lor Builder! 

ZOQO S. Michigan Avt., Chicago, III, 6061$ 

CHICAGO TtCHWICArcOiLEGt" " ” Vcn-rans: 
PM-26, ?QO0 S Michigan Ave., Ch^c-il 

Chicago, Ill, 6061 $ Here □ \ 

Mk.-isg mail me a Free Tfial Lrs&on, BIlfe- 1 
mint--, nnrf Builders Catatog i understand 1 
(here ir. rro Qbligitnr) — no sa I ei. m;] ff wiir 1 
call. 

NAME -AGE | 

ADDRESS ■ 
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tf Y □ U CAN SING. WHIRTLF 
OB HUAI A TUNE . . , 

Y"|| Mil (duy i hr Mu»l-r*| y . 
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purri-Mtut ™w iT¥i|»i,.'|iii|*. in i 

WtMl'lUI.. m- Frill Ml.. Pirrl MUi-iii, 
YV I .-QfinJE- :, i:i:lh 



HOME HEATING BILLS 
EATING YOU ALIVE? 

TlM! OWL- bufc wily In ml your Nrn-I tc«H 15 10 CUl 
bai:A your Ihpmoelal Fyfcl S«n(r> ig a device Ihal 
does (tvs lot vao flulurYusliSally E v&y<t*Y whit 

yenj Ivrc nilppp nr -lwrey Fuel lioulry will d l^i- 
tpinppijilurp in yoor hijTiiy up Ig 10 degrpns. Iihgn 
reiwr it Itr normal aulamaimallv 1 FmH 5e*-iry <s j 
■ jinipi'' ■:? i [' 1 1 v . 1 way to sfivn up lo 1 fi’,. at your Inn! 
costs win-on] Wcrihcrfia co* tori' No iriBiimiiiun' 
Nu iDob' No re ^irinij' Fimflf CpnirplH can bi- rp spi; 
or awilcfwij otl anylimp For flflj IMermoHar CO" 

iFoi^-d heating aytteJi- using any lu«t Order Fuel 

J-inntry now Send S;?y check Of M o plug (I so 

MhflCirig end (mnsifig |y CYtON MARKETING. 260 
CijnlofVillr flcl . Lar^asler. Pa 1 Dfpt PM 2 

ii nnt HKI% Mustied tetun*t unit wuh«n. weehs 
lor lull rnlLind' Ma^pr f'rrlil cwcP fivfctflrr- ■ in orOrr 
by Ion i ) ee phone OM <B00| 



fast speeds only when the light is 
very bright. More sophisticated cam- 
eras let you pick either a shutter 
speed to mutch the action or a tens 
aperture that will force your camera 
to give you the shutter speed you 
want. 

The less time the light has to 
reach the film, the more rapidly you 
should let it in. So a wide aperture 
(at least f 2.&i is advisable for any 
camera you intend to use for action 
photography. 

■ Selective focus is another trick 




Portrait wHh normal lens maJ<es nose 
balloon toward camera, unless you move 
away till subject no longer fiMs frame. 



tbsit better cameras will let you try. 
A simple camera’s f # or f It lens 
keeps everything hi focus from about 
five feet to the far horizon, That's 
fine when you want both near and 
fur objects in focus; bid if you want 
to throw a background out of focus 
while keeping the nearby subject 
sharp, you’ll need a camera with a 
fast lens again. Al apertures of f 2.ti 
or faster, only a narrow zone is in 
sharp focua. 

Since focusing getn more critical 
with faster lenses, better cameras 
have some means of cheeking focus 
accurately. On cameras list-priced 
from about f 1 25 or Si 50 up, this is 
usually a rangefinder; on re Hex cam- 
eras, it's u ground-glass or similar 
focusing screen. 

■ Rangefinder einnerns show your 
subject through a window with a 
f ii assy image in its renter. That fuzzy 
spot is actually two i mages, slightly 
out of register: when the two images 
overlap exactly, the fuzziness will dis- 
apneaf and the lens is in focus, 

Rangefinder fucusinji: is easy after 
a few minutes spent getting the hang 
of it and is quick. Rangefinder cam- 



n page e%i 



eras, in addition, tend to be com- 
pact, quiet and inexpensive. 

■ Reflex focusing is closer to what 
actually takes place on the film : The 
image will be sharp when and where 
it looks sharp in the finder, fuzzy 
when and where it doesn't. Some 
people find this easier to use and 
understand than a rangefinder. Oth- 
ers find it harder because it forces 
them to judge small differences be- 
tween the sharp and nut-quite-sbarp. 
For them F moat single-lens reflexes 
have either a "microprism" spot that 




Portrait with mild telephoto has subjscl 
tilling frame, even though shot from far 
enough away for pleasing perspective. 



slightly exaggerates the difference 
between clear and slightly fuzzy, a 
“rangefinder" spot that breaks up 
out-of-focus tines or both. Twin-lens, 
re Ilexes, with bigger ground-glass 
images, tend not to have these extras. 
■ Visualizing your image is impor- 
tant. If you can’t relate what you see 
in the finder to what you’ll see on 
your print or slide, you can’t expact 
good pictures, For many people, re- 
flex finders inuk more like a picture, 
less like :i peephole on the world* 
and make this visualization easier. 

This effect is especially true of 
the big ground -glass screen or a 
twin-lens reflex. That screen is big 
because the film is big, and the big- 
ger the negative, the higher the po- 
tent ini print quality. Twin -lens cam- 
eras are easily used at waist level 
or below, which makes them great 
for child photography from the 
child’s eye-level and viewpoint. 

The single- lens reflex or SFK for 
short, is far more popular, because 
it can do just about every thing, and 
do some things uniquely well. The 
key to its versatility is its viewing 
system, which lets you look through 



IftO 



POPULAR MECHANICS 



the camera ten?? to just what the 
film fg seeing (when you shoot, the 
viewfinder mirror flips up to leL light 
through to the film). 

That makes the SLR exceptionally 
good for close-up work, or for use 
with interchangeable lenses. 

No matter how close you get with 
an RLE, you don't have to worry 
about cutting oif part of your sub- 
ject because your viewfinder is in 
one place and your lens in another, as 
is the ease with a twin-lem? reflex 
(see page 78, Nov. '?&)» Attd you 
can see whether focus is correct nr 
not. 

For the aame reason, no matter 
how long a telephoto lens or how wide 
a wide-angle you use, you will see 
what the leu* and film see. and he 
able to focus without cumbersome 
auxiliary equipment. 

I icing able to take off one lean and 
moii at another makes a vast differ- 
ence in what a camera can do for 
you. Wide-angle lenses, for example, 
don't just let you get more in the 
picture, important as that is when 
shooting in cramped places; they also 
let you exaggerate perspective and 
dramatize space. 

Long telephotos, on the other hand, 
compress space, making cars spread 
over a mile of freeway took bum per- 
ki-bumper; and long teles give you 
'"e'ose-ups” of subjects too far away 
to reach for altogether Inaccessible* 
like the helicopter on page Sfti. 

Medium teles, from 8a to 1 (K>-mnl, 
let you shoot portraits from the dis- 
t n nee that gives the must flattering 
perspective, yet still fill the frame 
with your subject. 

Ho should yon buy an SLK 7 Yes— 
if you want to Li.se its Versatility aild 
are willing to pay the RLR's high 
cost mid the rust of additional lenses 
or close-up accessories. You might 
even want one just because you like 
its viewfinder system better than 
that of other camera types. On the 
other hand, realize before deciding 
that the HLK is noisier, more com- 
plex* more expensive, and usually 
heavier than other types, and the 
viewfinder blacks out for an instant 
every time you shoot (it's that flip- 
ping mirror i , 

■ Ihiying a new camera won't make 
you a better photographer if you just 
stick to your old habits. It won't 
even make you a more versatile pho- 
tographer unless you make sure you 
make U.se of your new camera's in- 
herent versatility. Hut if you're try- 
ing to take pictures now that your 
old camera can't handle, a new cam- 
era can be the answer if you knuw r 
what you want * + * 



Learn appliance repair 
to save money or start 
a part-time business... 




■ Send now 

for this free NRI catalog. 



Train at home in your spare time 
with I hi s short, easy course 

NRI can prepare you quickly to do 
professional appliance servicing for 
extra income, or to save money on 
your owti appliance repairs. You can 
finish the course in a matter of 
months, learning by easy step-b.v- 
step bites. And you even pet your 



own professional appliance tester at 
no extra cost* 

Over a million students have en- 
rolled with NRI, and that's your as- 
surance of expert training from the 
basics right through to on-the-job 
troubleshooting. 'Mail the? coupon 
today for your free NRI catalog. No 
salesman will call. 



I RUSH FOR FREE CATALOG - 
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NRI SCHOOLS 

McGrow-HiH Continuing Mucoi^n Ce^i^r 
3030 Wisconsin Avenue. 

Washington, D.C 20010 



Rush fne your Illustrated Iroe book 
ihat (ells about opportunities m 
servicing Electrical Appliance arid 
gives details of NRI '5 5 implied 
(raining plan- I understand Sharp is 
no obligation, and NO SALESMAN 
WILL CALL. ^ ^ 

WO'Q?' 



t 
f 

f CD Approved tor Career training under Gd, BifL Check for facts. 
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The Image of Performance 



CLIP COUPON lit IOW ipj-mH <l*» r ly} 



Tfur m.".v Liif;iy-L-nc? LH-32C0 has UMt look or performance 
runny iWUNVUMt try Ire achieve But i-p;il prrltirn.irCp cuiflCir 
from Aithin Thai 5 whp'e mo lFI-KOO siandsoui 

Ttks at 1 'Otis receiver performs 1c- I’M - higher standards with 
advanced orcudry a mosi selector Aryl fM sJerepFM rr i*r.nr 
lull iv 1 1 - t councils mcludiog Iwo tuning m-: le j s du r i Sape 
monitoring peks arid derived lour t --.,-iivni ■! mari.i 1 oa sensilive 
performance ol l*te LR-22&0 comes, across powerfully through 

27 w.Hls per ehan^jl Both stereo channels ue 

driven at 0 ohms kern 30-30 000 Hi l wilti rn.i myrti II-' ;nn 0 S : , 
tolai harmonic d'SlGHii®^ 



the Laiayelte eud'C- (Sesginers portou-nerf m Ihn cttratiun nl 

H i LH'320D Lalayeite pji ine mosS features Ihe ctMAfsl 
S(w>r iir^Minr :h.- most power r-,.r any receiver Lalayetlc -has 
ever nHered lor l |h -5pr>ce ?99 i >5 
Because LaFajielte performed m (he Cn?i tew <H l+uj receiver I 
will perform Iv you. For years 

See n hear it <H ■< Lafayette Store I gives auile a perfor- 
mance 

Like !o sec mored the pc Hefners 7 V ,.n any >1 ihu Lalayetie 
Sltvu^scoa at lo coast. & wme (or our free cati log 



Ordiri Filled promptly 
by R.A.M. Enterprises, 

1 7 Ooklona Avenue, 
Fairleu Hi I It j Pa. 19030 



be picked 

New, Magnetic Padlock 



provide! individual cecurity 
never before available in a lock 



Sfiapi shut immediately. 

Ho keyhole. 
Opens In all kind* of weather. 

Won't stick or freeze. 

Comet in 3 tint; *9.95, *10.95. $U,95. 

|«wj f*”t (*"} 

SPECIAL ORDERS FOR KEYAiLIKES AVAILABLE 



(actual siii) 



| Send to; R.A.M, Enterprise* 

17 Oaklane Avenue 
Fairies* Hi I It, Pa. 19030 



Check . 


Money Order 
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City 
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i Quantify 


$995 SI 0,95 


sn 95 
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Pick the lock 
that can’t 






An Extraordinary Oder to introduce you Lu the benefits ©1 Memherstotp m 



ol these unique 
how* la bonSts— 
value to S4&.7Q 
...far only 



with a Trial Membership in the Book Club Ih al guarantees to 
save you 25% to 75% on a wide selection of ha w-to books 
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NOW... A BREAKTHROUGH HAIR THICKENING DISCOVERT FOR... 



Super Thick Hair 

•••in Only 5 Seconds! 




HAlRQUlCK'Y. r the new; sensa- 
tional dry hair thickening formula 
that works in 5 seconds— to make 
your hair look and feel amazingly 
thicker and fuller! 



The NEW i| YOU ,, „. a WINNER! 

As HAIR QUICK works I Is "magic" on 
your hair... tool the surge of gooJ confi- 
dence, the sense of being powerfully 
' alive ' and "action* ready". You know 
you look great! 



SOLVE THESE PROBLEMS 

*.*NOW! 

U THINNING (hard-to *control) HAlfl 

■ RNE, SPARSE, WISPY 
(wind blown) HAIR 

■ OILY, STRINGY, LANKY 
(hard -lo -sly le) HAIR 

THE STORY OF HAIRQUICK 

Discovered in 1974.,. By Accident! 

A researcher's ''lucky accident' 1 resulted 
in a fast-acling r dry amino formula that 
makes human hair look and feel super- 
thick within seconds after using It. H all 
began when a staff researcher happened 
to run his fingers through his hair, un- 
aware they were covered wilb a now dry 
Formula he was Testing. Amazingly, his 
hair suddenly felt so thick, he could 
hardly comb it. Puzzled, he put it directly 
on his hair Sams result. The formula is 
called HAIRQUICK and is now sold in 
Europe and in the United Stales. 

The Science of HAIRQUICK 
...WHY IT WORKS! 

Scientifically, il seems HAIRQUICK K S 
tiny, invisible amino grains have an 
amazing ability to adhere to human hair, 
instantly making (he hair look and feet 
super-thick. ...giving it a fuller, thicker, 
more luxuriant appearance. ..much liko 
younger, heallhy-lookfng hair normally 
looks and feels. The effect is astonishing, 
lasts lor days, and since it works on dry 
hair within seconds, no hgirspray, sham- 
pooing, liquids dr gels are necessary. 

HAIRQUICK is GUARANTEED 
TO WORK ON ALL HAIR! 

No matter how... 

■ THINNING m SPARSE 

■ FINE rn STRINGY, OILY 



Yes... it REALLY works! 



had to writ* to toff you how much 
t tike your product, f ordered my first 
order ouf of unbelief, but f am very 
satisfied tWfh If. Now J am placing my 
second order became t do not want 
to run ouf/' C.B. 

Water Valley, Ky. 

"J heforag fo a club of ($0 members, t 
had an awful time holding onto my 
HAIRQUICK. They were absolutely 
fascinated with ft. Atl the members 
are going to bomb you wifk orders, so 
please send my supply as soon as 
you can.'' FX 

Hoffman Eitalee, III. 



HAIRQUICK WORKS FAST! 

* Expect thrilling results in mere seconds. 
...not days or weeks. 

* No false promises or disappointments. 

* Fabulous results can last for days. 

HAIRQUICK is EASY to USE! 

A* HAIRQUICK Js a dry powder, easily ap- 
plied in seconds from its slim, handy, 
pocket-sized compact shaker (travels 
with you). 

■fa No messy liquids, sticky gels, and 
NO HA IRS PRAY! 



'ron-Clad Money Back 
GUARANTEE 



HAIRQUICK must absolutely de- 
light you the very first time you 
use it, or return it wilhin 21 days 
for a full, prompt, unconditional 
refund of the purchase price! 

HAIHOUICK, INC , 555 5th Art., k.Y. 1001? 



HAIRQUICK. INC. 040 1 PH 370 

Stu Fillh Aw. r N«w Yorit, N.Y. TMH7 



TO OfiDEft MAIL COUPON 



PlfliM rush me 



LADIES . Fubulouv rirsults tor your ba>r fao ... ► 
ni sppciet tides' HAIRQUICK vor afoot | 



- □ 50 day* tuppFr of HAFROUICK, 1 tnclaaa i4.ft& .\: r u? £5c hsncjlingj 
□ 4 month* fuppiy of HAIRQUICK. I aneroio 11-55. (pi US ?5c handling) 



My Warn* , 

C-ity 



Addreia 



.SUiiO 



.ZIP. 



t ™ 



Safes Tax. NYC rca idur.l s nclri 3%. NY Stale r«i > m nils add $% 



■ J 



i &e 




MAN - SIZE 



FcoiSiOMY 

L tractor 

for the 
serious 
gardener 



CtKj flStrcEen ID wqk*. fciQ yard to mow 

Man-siie Economy Trad or doe: 1 . n an with 
3-poinl hitch and S garden looli. 40" ur 
fiO' r mower 4 £L byl Ipoze r 4?" snow 
blower More worK-powor and lower fuel 
ccsl wHh 14 bD engine and oll-qonr pnve 
no II li id pow e r l qes 5en d lor free COl or 
c a! □ I dq 



c 



Name 



Ad rl r e-M 

Cily 

Slain 



CTcojvowy 

Mm TRACTOR 



Z ID 

1005 tt 2 An«kj Avu., iNau Kesha, WIs. S3l66 



ACCORDIONS 



*<3 MdPEt.5— FAMOUS HAKES 

flay dirt$( Irani impflrttr Bii 
lelKimn T|>tihii irini rnr 
1i»ch*ii. piatesuanili Sl.h^irtl nr 
EiEMramc. 3m — n.nMn+rt n,„f.J|i 
*** Prnfill ff-e Hit 5 Dit H*.m. 
■J r tow piymrnr. Ljiy (*rjn|.. 

t*t* inyininf el *Hu* ii» huff 
il nlicllnn AtHfT-J 1 Wj'l twnnft. 

F»£C 



ACCORDION COUP. OF 4HCR1CA — Dr pi. H-3S 

5535 Btlmnnl Ai-nnuf. ChicnRn.. tt|lnoJ» 60b-. 

5rnJ r HI E CATALOGS and hncts All* snnl iithSTAuhnn in- 
Li HDhnir ‘ AueriiMn J Curd™,: □ AitBfdi*n Amps 





How to Build 
your Own 
Fishing Rod" 

Co-ip p ; riv!y iKusirsIed step -by -slap 
initructteffl booklet On budding your 
custom rod Explain? parls 
t-oois. tactimquas etc PLUS boau 
Mul 1R70 Formic* tai^log Send 
r-oday Plfrasa oncJOSir 255 for han- 
dling J 



Sa'ifffflms itddrAssand 



V 



I 



I Ho Tenwefilf PO. Bon 

L Ctapf PM.&? 

<fi ealirtina-liyr , C4 g B6B3 



POPULAR MECHANICS 




i Started— Wo franchise Fees! 

r: asaAffa v«SS s 

SSSSSg 

SSSsa =SS! 

ng cusiomws back time after Km. 

:r*lHtvu« SwiiribA /j« ^ 



With Skake’-Am. iTh tuiav 1« atari your own 
business. Nlj spiling jh involved, ru> inventory 
People bring in their work . , . you take in year 
round CASH Profits and keep 90c out of every 
dollar you earn Work sparetime or fulltime 
right m home in your garage, basement or tool 
shed. Work the hours you want — FREE Htxtk 
tolls how to start your own business even white 
working at your regular job. 

Big PROFITS In Sharpening. 

Ewry home Jind businean has saws and tools that need 
periodic sharpening. There's plenty of business waiting 
for the man who can sharpen sawa, planer knives, jointer 
blades, wfiod chisels, scissors, pinking shears, snips, lawn- 
mowers, axes and other garden, shop and home tools. 
Sharf-Ai.l does ALL these jobs and more, quickly, and 
at a big profit. You will be sharpening head quarters lor 
carpenters, builders, lumberyards, factories, home work- 
shops and hobbyists. , huntirctls of jobs right in your 
own neighborhood. 



There is NO OBLIGATION and 
NO SALESMAN Will Cali! " 



ACT mm 

Coupon 
Brings 
Full OelaiS&i 



Slab Earning FAST --No Experience Necessary 






0 S 7 ffi D 



Odd a ffiD®oo(^ 

femsOffi©! 

Sharp-All 

_ lets you ^ 

Sharpen Saws 

garden and shop tools 
for home and industry 






SEND FOR FREE FACTS TODAY ! 



hen earny you 
wits own 



tfSKB 



Yflu mk nolhinc Oy .ttctphrij this oOtr ta 4 tr 
cm lum JWUf ifur* nme imisj Sir £a$h Prafiit 
Cfl it, p I f (f S ha r p r r, i n £ Shop. 5 , e f \ rj £*upcn or 
mill pDiltlfd lar fvlr detail* c:n nur etcluijvc 

30 Day FREE Trial Offer! 

FREE Booklet gives full details — 
Our Free Book tells 
how to start a profit- 
able. lifetime home 
sharpening business, 
how we help you grow, 
how we T U finance you. 



BELSAW SHARP-ALL Co„ 716 F Field Bldg,, K.C , MO 64111 L 




No Obligation . . . No Salesman 



r v 1 s , 

JflELSAW; 







BELSAW SHARP-ALL CO. 
716F Field Bldg. 

Kansas City, MO 64111 



RUM* 

saw 



Please send my FREE copy Of your book 
"Lifetime Security” and full details on 
your 30-Day Free Trial Offer! 



Nrf.r.t 



C.l, 



J'P 



1 & 

H h' Ilf 
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